














Arcanobacterium
pyogenes Sepsis
in Farmer, Brazil

To the Editor: Arcanobacterium
pyvogenes is a normal inhabitant of
the mucous membranes of domestic
animals, such as cattle, sheep, swine,
and goats (/). Diseases caused by this
agent have been reported for persons
who live in rural areas and have un-
derlying illnesses such as cancer and
diabetes (2—4). A recent literature
review (3), elicited by a case of A.
pyvogenes endocarditis, found 13 un-
equivocal cases of human infection
with this agent; many patients had a
history of close contact with domestic
animals. However, septicemia was not
reported.

In June 2006, a 27-year-old im-
munocompetent man was hospital-
ized in Campinas (Sdo Paulo, Brazil)
for fever, cough with purulent bloody
sputum, and discharge from and pain
in both ears. The patient was a farmer
who lived in the rural Amazon area
and had extensive contact with cattle
and swine. For the past 3 days he
had been taking amoxicillin, 1.5 g/
day, for chronic otitis media. At the
time of hospital admission, his tem-
perature was 38.9°C, respiratory rate
24 breaths/min, and blood pressure
100/70 mm Hg. He had palpable hepa-
tosplenomegaly, but no murmur was
detected in the precordium. Computed
tomography (CT) scan of his chest
showed multiple pulmonary nodules
and alveolar infiltrates with small cav-
ities suggestive of septic infarctions.
Abdominal CT scan confirmed hepa-
tosplenomegaly with focal lesions in
the spleen. CT scan of the middle ear
showed bilateral cholesteatoma and
mastoiditis. No abnormalities were
found during 2 transthoracic echocar-
diography procedures. Laboratory
values were Pa0O, 63.4 mm Hg, hemo-
globin 11.9 g/dL, thrombocytes 109 x
10%/mm?, leukocytes 11.05 x 10%/mm?
with a left shift, serum albumin 2.6
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g/dL, alanine aminotransferase 108
U/L, and total bilirubin 2.57 mg/dL.
Blood and the ear secretion were sub-
mitted for culture. Cefepime was pre-
scribed, 2 g/twice a day.

Three blood cultures grew gram-
positive bacilli, initially identified
as Corynebacterium spp., sensitive
to penicillin, ampicillin, ceftriaxone,
gentamicin, clindamycin, vancomycin,
and resistant to erythromyecin, as deter-
mined by disk-diffusion test. Ear dis-
charge culture grew Proteus mirabilis,
sensitive to -lactams, cephalosporins,
and aminoglycosides. Subcultures
of the gram-positive bacilli on sheep
blood agar grew pinpointed, grayish,
B-hemolytic colonies, identified as A.
pyogenes by use of API Coryne 2.0
kit (bioMérieux, Durham, NC, USA;
code 4732761). Although susceptibil-
ity standards are not available for this
organism, it was considered suscep-
tible to penicillin and ampicillin by
combining the disk-diffusion test with
the MICs, as determined by the Etest
(0.06 mg/L for penicillin, 0.023 mg/L
for ampicillin).

Partial 16S rDNA was amplified
by using primers p27f and BAC1401r
and sequenced by using primers
11001, 765fs, and 10f. Sequences
were compared with those available in
GenBank by using gapped BLASTN
2.0.5 software (5). Identification to
the species level was defined as a
16S rDNA sequence identity >97%.
Phylogenetic analysis was performed
by using MEGA version 4.0 (6) after
multiple alignments of data by Clust-
alX (7); gaps were treated as missing
data. Clustering was performed by the
neighbor-joining method (§). Boot-
strap analysis was used to evaluate tree
topology of the neighbor-joining data
by performing 1,000 resamplings (9).
BLASTN analysis of the 16S sequence
of the isolate showed 99% identity
with the 16S sequence of 4. pyogenes
(accession no. X79225). Phylogenetic
analyses with MEGA grouped this iso-
late with 4. pyogenes NCTC 5224 in
a branch separated from other species;
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this grouping supported the phenotyp-
ic identification.

During the 7 days after admis-
sion, the patient’s condition worsened,
cefepime was withdrawn, and am-
picillin 6 g/day plus gentamicin 240
mg/day were prescribed. The patient
became afebrile, gradually recovered,
and was discharged after 28 days of
therapy.

Our patient had otitis media that
progressed to sepsis, which was di-
agnosed by clinical, laboratory, and
imaging findings. The causative agent
may have been undetectable in ear
discharge if it was overshadowed by
a strain of P mirabilis, a fastidious
organism that also colonizes or co-in-
fects this site. Endocarditis could not
be ruled out because transesophageal
echocardiography was not available.

A. pyogenes is usually suscep-
tible to benzyl penicillin, ampicillin,
gentamicin, and macrolides and re-
sistant to trimethoprim/sulfamethox-
azole, streptomycin, and tetracyclines
(10). The isolate from this patient was
sensitive to B-lactams, ceftriaxone,
and gentamicin. However, suscepti-
bility standards are not available be-
cause A. pyogenes rarely causes dis-
ease in humans. The patient had taken
oral amoxicillin before admission,
but his condition had not improved;
subsequent addition of cefepime was
also unsuccessful. The organism was
probably sensitive to ampicillin, con-
sidering the low MIC and the expect-
ed serum concentration of the drug,
but diffusion into the middle ear may
have been poor or the local conditions
caused by the cholesteatoma may have
influenced the poor outcome of initial
therapy. Treatment with intravenous
ampicillin plus gentamicin produced
full recovery.

Clinical laboratories do not rou-
tinely attempt to identify this organism.
However, even in the absence of sub-
stantial concurrent illness, A. pyogenes
must be considered as an etiologic
agent of several human infections, es-
pecially septicemia, for patients with a
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history of close contact with domestic
animals, mainly cattle and swine.
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Reactivation of
Bovine Tuberculosis
in Patient Treated
with Infliximab,
Switzerland

To the Editor: Increased risk
for reactivation of tuberculosis (TB)
after treatment with tumor necrosis
factor (TNF) antagonists, particularly
infliximab, is well documented (7).
We describe a case of peritoneal TB,
probably resulting from reactivation
of Mycobacterium bovis infection af-
ter infliximab treatment. In retrospect,
reactivation might have been prevent-
able had physicians been aware of the
patient’s history of regularly drinking
fresh cow’s milk from a local farm in
Switzerland during 1944-45, when
bovine TB was prevalent.

The patient was a 69-year-old
Swiss woman who was examined for
weakness, abdominal pain, increas-
ing abdominal girth, and weight loss
in April 2008. Her history included a
diagnosis of Crohn disease in 1978
and treatment with glucocorticoids,
cyclosporine, and mercaptopurine.
In November 2007, during a recur-
rence of Crohn disease and while re-
ceiving treatment with azathioprine,
the patient had a negative interferon

gamma release assay (IGRA) result
(QuantiFERON-TB in Tube test; Cell-
estis International, Carnegie, Victoria,
Australia) and an unremarkable chest
radiograph. On November 30, 2007,
she was given prednisone (40 mg/d
for 2 weeks, then tapered) and pre-
scribed 3 doses of infliximab because
of severe inflammation seen during
colonoscopy (5 mg/kg on November
30, 2007, January 4, 2008, and Febru-
ary 15,2008). She was hospitalized on
April 25, 2008, at which time she had
ascites; the fluid contained 1.4 x 10°/L
leukocytes (79.5% lymphocytes) but
was negative for acid-fast bacilli on
direct examination and PCR testing for
Mycobacterium tuberculosis complex.
Laparoscopy on May 2, 2008, showed
extensive peritoneal inflammation.
Peritoneal biopsy samples contained
acid-fast bacilli and caseating granu-
lomas; PCR for M. tuberculosis com-
plex was positive. At this time, results
of arepeat QuantiFERON-TB in Tube
test and a tuberculin skin test (TST)
were negative, but a T-SPOT.TB (Ox-
ford Immunotec, Abingdon, UK) test
was positive (6-kDa early secretory
antigenic target [ESAT-6], >20 spots;
10-kDa culture filtrate protein [CFP-
10], 11 spots). M. bovis ssp. bovis was
grown in cultures of peritoneal biopsy
samples. For culture, the MGIT 960
automated culture system (Becton
Dickinson, Sparks, MD, USA) was
used. The isolate was identified by
use of a multiplex PCR-based, solid-
phase, reverse-hybridization assay
(GenoType MTBC, Hain Lifescience
GmbH, Nehren, Germany), excluding
M. bovis BCG (2). The patient was
discharged May 30, 2008. In January
2009, she was much improved after
treatment with isoniazid/rifampin/
ethambutol for 3 months and moxi-
floxacin/rifampin for 5 months.

This case of presumed reactiva-
tion of peritoneal TB caused by M.
bovis in a patient treated with inflix-
imab highlights the need to be aware
of local epidemiology with regard
to transmissible infectious diseases.
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It particularly emphasizes the value
of careful history taking regarding
consumption of unpasteurized dairy
products in assessing risk for latent
TB infection (LTBI) before starting
anti-TNF treatment. Some infectious
diseases experts (3) recommend con-
sidering LTBI treatment before pre-
scribing anti-TNF therapy even when
TST is negative or only minimally
positive (<5 mm induration) for pa-
tients with epidemiologic or clinical
hints of LTBI. This case indicates that
this recommendation should be ex-
tended to assessment of the probabil-
ity of latent M. bovis infection. This
decision may not be easy, and refer-
ral to a TB specialist should be con-
sidered. Excluding LTBI on the basis
of a negative TST result or IGRA is
problematic because of the limited
sensitivity of these tests, especially
for immunosuppressed patients (4).
Of note, the antigens used in IGRAs
are present in M. bovis. Discordant
TST and IGRA results are frequent,
and these differences are not easily
explained (4). However, IGRAs are
not confounded by prior vaccination
with M. bovis BCG, and the T-SPOT.
TB test may have a higher sensi-
tivity than QuantiFERON-TB and
QuantiFERON-TB Gold tests (Cell-
estis International) (5,6). Our patient
had a positive T-SPOT.TB result and
negative QuantiFERON-TB and TST
results at the time of her diagnosis of
peritoneal TB.

Recently, another case of perito-
neal TB due to M. bovis in a patient
treated with infliximab was reported in
Denmark. This patient’s exposure pre-
sumably consisted of consumption of
unpasteurized milk at a dairy (7). Tu-
berculosis cases caused by M. bovis are
probably underreported because many
laboratories determine only whether a
pathogen belongs to M. tuberculosis
complex. In the United States, geno-
typing of culture-confirmed M. tuber-
culosis complex has been routinely
done only since 2004 (8).
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Our patient probably acquired M.
bovis infection by frequent consump-
tion of unpasteurized milk in a rural
area of Switzerland during the 1940s.
Infection by the respiratory route is
conceivable but unlikely. As the pa-
tient traveled rarely, and only in indus-
trialized countries, more recent trans-
mission of M. bovis seems unlikely.
According to the requirements of sec-
tion 3.2.3.10 of the World Organisa-
tion for Animal Health International
Animal Health Code, Switzerland has
officially been free from bovine TB
since 1959. The last sporadic case oc-
curred in 2003, although eradication
has not been achieved in all neighbor-
ing European countries (9). Of note, in
the United States and Canada, where
M. bovis has been virtually eliminated
in cattle (/0), M. bovis infection con-
tinues to be diagnosed today, particu-
larly in children of Hispanic origin and
those born outside the United States.
The principal infection route may be
consumption of unpasteurized dairy
products from Mexico (§). Awareness
of the epidemiology of bovine TB and
careful history taking regarding recent
or distant (in countries where M. bovis
infection in cattle has been eradicated)
consumption of unpasteurized dairy
products may prompt preventive che-
motherapy before the start of anti-TNF
treatment. Thus, a potentially increas-
ing number of human TB cases due to
M. bovis may be prevented.
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Chitinophaga terrae
Bacteremia in
Human

To the Editor: The genus Chitin-
ophaga, first described by Sangkhobol
and Skerman in 1981, belongs to the
phylum Bacteroidetes (formerly the
Cytophaga-Flexibacter-Bacteroides
group), which includes filamentous,
chitinolytic, gliding bacteria that
transform into spherical bodies upon
aging (/). This genus contains 10 en-
vironmental species that demonstrate
similarities in 16S rDNA sequence
and in phenotypic and chemotaxo-
nomic data (menaquinone, fatty acids,
hydroxy fatty acid, and polyamine)
(2-5). Chitinophaga terrae, original-
ly isolated from soil in South Korea,
was first described in 2007 (3,4). Here
we report a case of bacteremia due to
C. terrae in a severely immunosup-
pressed woman.

On July 31, 2008, a 51-year-old
woman was admitted to the emergen-
cy department at Nantes University
Hospital in Nantes, France, because of
a slowly growing left cheek mass as-
sociated with weight loss and change
of general state. Physical examination
showed several cutaneous infiltrated
nodules, bilateral axillary adenopa-
thies, and hepatosplenomegaly. Dete-
riorating renal function led to inter-
mittent hemodialysis. Histopathology
of skin and renal biopsies revealed a
diffuse, high—grade, large B-cell lym-
phoma with cutaneous localization.
Systemic CHOP (cyclophosphamide,
doxorubicin, vincristine, prednisone)
chemotherapy and methotrexate in-
trathecal chemotherapy were begun
August 9. She developed bone marrow
aplasia 3 days later, shortly followed
by the onset of pyrexia. Corynebacte-
rium pseudotuberculosis was isolated
from 3 blood samples, 2 drawn using
the central venous catheter (CVC) and
1 from peripheral blood. Consecutive-
ly, serotype O1 Pseudomonas aerugi-
nosa strain was isolated from cultures
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of urine and fecal specimens. The em-
pirical antimicrobial drug treatment
started with piperacillin-tazobactam,
ciprofloxacin, and teicoplanin on
August 16 and was replaced by imi-
penem, ciprofloxacin, and teicopla-
nin on August 21. On August 26, the
patient was admitted to the medical
intensive care unit (MICU) after indi-
cations of toxic epidermal necrolysis.
Blood analysis showed pancytopenia
with thrombocytopenia (26 x 10°/L),
anemia (hemoglobin 8.7 g/dL), and
profound leukopenia (0.01 x 10°L).
Antimicrobial drug treatment was
changed to an association of noncy-
totoxic drugs, i.e., aztreonam, ami-
kacin, and teicoplanin. Despite this
broad-spectrum antimicrobial therapy,
4 aerobic blood cultures (1 drawn Au-
gust 29, 2 on September 2, and 1 on
September 3), 2 drawn using the CVC
and 2 from a peripheral site, yielded
gram-negative bacilli (our laboratory
reference no. NTS8639) after 2 days’
incubation. The CVC was removed
September 3 and sent to the laboratory
for culture. The catheter tip was im-
mersed in 2 mL of brain heart infusion
agar, and semiquantitative culture was
performed on the blood agar plate us-
ing 100 pL of the solution. The culture
remained negative.

On September 2, treatment was
changed to imipenem, trimethoprim-
sulfamethoxazole, and teicoplanin.
Additionally, diagnosis of invasive
pulmonary aspergillosis led to chang-
ing caspofungin prophylaxis to vori-
conazole. Trimethoprim-sulfamethox-
azole treatment was stopped September
9, and imipenem was stopped Sep-
tember 25, a week after bone marrow
recovery. The patient was discharged
from MICU on October 7.

Yellow-pigmented colonies grew
on bromocresol purple lactose agar
plate after 48 hours of incubation
at 37°C and appeared as thin gram-
negative bacilli after gram-staining
was performed. The nonfermenting,
nonmotile, oxidase-positive bacte-
rium could grow at various pH values

(pH 6.0, 7.3, and 8.0) and at differ-
ent temperatures (30, 37, and 40°C).
The semi-automatic Api 20NE gallery
(bioMérieux, Marcy 1’Etoile, France)
identified the strain as Sphingomonas
paucimobilis, whereas the ID-GNB
card of the VITEK 2 system (bio-
Meérieux) identified the bacterium as
Sphingobacterium thalpophilum. The
16S rDNA amplification and sequenc-
ing were performed with universal
primers 27f and 1378r as previously
described (6). The 1366-bp sequence
matched that of C. ferrae with 100%
similarity, according to BIBI (Bioin-
formatic Bacteria Identification, http://
umr5558-sud-strl.univ-lyon1.fr/leb-
ibi/lebibi.cgi) or BLAST (www.ncbi.
nlm.nih.gov) analysis. Phylogenetic
analysis with either the neighbor-join-
ing or maximum-parsimony algorithm
embedded the NTS8639 strain to the
genus Chitinophaga and the species
C. terrae (Figure). The biochemical
characteristics of the bacterium corre-
sponded to those previously described
for C. terrae by Kim and Jung (3).
The strain reduced nitrate to nitrite,
produced N-acetyl-B-glucosamidase,
phosphatase, a- and -galactosidases,
a- and B-glucosidases, and assimilated
L-arabinose, L-fucose, D-glucose, malt-
ose, D-mannose, D-melibiose, L-rham-
nose, sucrose, and salicin with Api
20NE, Api ID32GN (bioMérieux), and
ID-GNB biochemical galleries. Unlike
S. paucimobilis, the strain was positive
for nitrate reductase and L-rhamnose.
Also, negative reaction for urease and
L-fucose assimilation differentiated
the strain from S. thalpophilum. At the
species level, the bacterium grew well
at 37°C, unlike Chitinophaga arven-
sicola, and showed positive oxidase
reaction and nitrate reduction, unlike
Chitinophaga ginsengisegetis (2,5).
Disk diffusion tests showed that
the bacterium was multiresistant to
antimicrobial drugs, including most
of the B-lactams, aminoglycosides,
fluoroquinolones, colistin, fosfomy-
cin, and tigecyclin. It remained sus-
ceptible to amoxicillin-clavulanate,
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Figure. Neighbor-joining (NJ) tree showing the phylogenetic placement of strain NTS8639 (in
boldface) among members of the Chitinophaga terrae species. Twenty-one 16S rRNA gene
sequences selected from the GenBank database were aligned with that of strain NTS8639

by using MEGA4 (www.megasoftware.net)

. Accession numbers are indicated after the

species name. The evolutionary history was inferred using the NJ method. The figure shows
the optimal tree; the sum of the branch lengths = 1.12829943. The percentage of replicate
trees in which the associated taxa clustered together in the bootstrap test (1,000 replicates)

are shown next to the branches. The tree

is drawn to scale, with branch lengths in the

same units as those of the evolutionary distances used to infer the phylogenetic tree. The

evolutionary distances were computed using
units of the number of base substitutions per

the Kimura 2—parameter method and are in the
site. The final dataset contains 1,304 positions.

Phylogenetic analyses were conducted in MEGA4. NJ and parsimony trees were globally
congruent with the distance tree and confirmed the placement of the strain NTS8639 in the
C. terrae species. Scale bar indicates substitutions per nucleotide position.

ticarcillin-clavulanate, carbapenems,
and trimethoprim-sulfamethoxazole.
Interpretation of the susceptibility test
was impossible before 48 hours incu-
bation, i.e., 4 days after the first posi-
tive blood culture.

We describe in this report a case
of human bacteremia due to C. terrae.
This environmental organism behav-
ing as an opportunistic pathogen was
able to produce infection in a severe-
ly immunosuppressed woman. The
source of bacteremia was not clearly
established. Catheter-related bacter-
emia was not confirmed by culture of
the CVC tip sent to the laboratory on
September 3. Virulence factors con-
tributing to the pathogenicity of C.
terrae have not yet been well defined.
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The infection could have been favored
by the immunosuppressive therapy,
the profound leukopenia, and the ex-
tensive cutaneous detachment subse-
quently associated with methotrexate
overdose in this patient. Unlike most
susceptible environmental organisms,
this bacterium probably was assisted
by its multiresistance to antimicro-
bial drugs in producing infection. The
intrinsic or acquired resistance of C.
terrae to antimicrobial drugs has not
yet been fully elucidated. The lack
of commercially available biochemi-
cal gallery databases makes correct
identification of this environmental
organism difficult. It also underlines
the usefulness of 16S rDNA sequenc-
ing for identification of unusual gram-
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negative bacilli isolated from immu-
nocompromised hosts (7).
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Immunoglobulin G
in Ebola Outbreak
Survivors, Gabon

To the Editor: Three well-docu-
mented outbreaks of Ebola hemorrhag-
ic fever occurred from 1996 through
2001 in Gabon in central Africa (7). All
were caused by the highly pathogenic
species Zaire ebolavirus, which is asso-
ciated with an =80% case-fatality rate.
The first outbreak hit Mayibout, a vil-
lage in northeast Gabon in January and
February 1996, causing 31 cases and
21 deaths. The first victims were chil-
dren who helped carry and butcher a
chimpanzee carcass found in the forest.
The second outbreak lasted from Octo-
ber 1996 through March 1997 and oc-
curred in the Booué region, about 150
km southwest of Mayibout, Gabon.
The outbreak area was located along
a trunk road and railroad track, and
the infection spread to several villages
around Booué, then to Libreville, the
capital of Gabon, where 15 cases were
recorded. The third outbreak occurred
October 2001 through May 2002 in
the Mekambo area, about 150 km from
Mayibout in the east (2). This out-
break consisted of several independent
chains of human transmission arising
from infected animal carcasses, mainly
chimpanzees and gorillas. It caused 65
cases and 53 deaths and coincided with
major outbreaks in great apes that deci-
mated wild populations (3,4). A total of
207 human cases were recorded during
these 3 outbreaks; 149 persons died.
Of the fatal and nonfatal cases 31 and
24, respectively, were confirmed by
real-time reverse transcription—PCR,
antigen detection, and immunoglobulin
(Ig) G ELISA at Centre International de
Recherches Médicales de Franceville
(CIRMF) in Gabon.

Because of the lack of avail-
able samples from survivors, little is
known about the duration of IgG an-
tibody response. However, studies of
20 survivors convalescing after the
1995 Kikwit outbreak in the Demo-
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cratic Republic of the Congo (DRC)
showed that Zaire ebolavirus 1gG
appeared 5 to 18 days after symptom
onset and persisted at least 21 months
(5,6). With the exception of 2 survi-
vors sampled 10 years after the 1976
Yambuku outbreak in DRC (7), no
data are available on Zaire ebolavirus
IgG persistence beyond 21 months.
Low seroprevalence rates of Ebola vi-
rus or Marburg virus found in surveys
of patients in outbreak areas have been
attributed to seroreversion (§—10).

To investigate the persistence
of Zaire ebolavirus 1gG, we studied
laboratory-confirmed survivors of
the 3 outbreaks in Gabon. The study
was approved by the Gabon Ministry
of Health and by the traditional chief
of each village, and written informed
consent was obtained from each survi-
vor. During 3 months of investigations
in the different outbreak areas begin-
ning in June 2007, we located 11, 3,
and 6 survivors of the 2001 Mekam-
bo, 1996 Booué, and 1996 Mayibout
outbreaks, respectively. During home
visits, the survivors underwent a brief
medical consultation, malaria smears

were taken, and basic medicines were
provided to the villagers. We collected
blood samples in EDTA tubes; plasma
was separated by centrifugation in the
field and stored in dry nitrogen until
transfer to the CIRMF laboratory in
Gabon, where it was stored at —80°C.
ELISA was performed as previously
described, using reagents provided by
the Special Pathogens Branch, Cen-
ters for Disease Control and Preven-
tion (Atlanta, GA, USA) (7). The opti-
cal density (OD) cut-off value (0.13)
was calculated as the mean + 3 SD of
adjusted OD values for 103 negative
control serum samples obtained from
Caucasian persons living in Europe.
All 20 survivors had positive
test results for Zaire ebolavirus 1gG
(Table). The adjusted OD values at a
dilution of 1:1,600 ranged from 0.3
to 3.4 in the 9 survivors of the 1996
outbreaks and from 0.7 to 3.5 in the
11 survivors of the 2001 outbreak. Ad-
justed OD values determined during
the symptomatic period and/or a few
days to 1 month after recovery were
available for some survivors (Table).
Specific IgG appeared by day 5 after

Table. Adjusted OD values in patients infected with Zaire ebolavirus during 3 outbreaks
in Gabon, determined by testing at days 5, 10, and/or 30 after symptom onset and

again in 2007 (7 or 11 years after recovery)*

Patient Outbreak location Adjusted OD at 1:1,600 dilution

no. and year Day 5 Day 10 Day 30 2007
1 Mayibout 1996 0.05 1.50 2.52 1.41
2 Mayibout 1996 0.44 0.58 1.14 0.30
3 Mayibout 1996 0.22 1.90 3.17
4 Mayibout 1996 2.09
5 Mayibout 1996 2.31 0.65
6 Mayibout 1996 1.11 3.46
7 Booué 1996 2.64 0.71
8 Booué 1996 1.56 0.49
9 Booué 1996 1.26 1.55 0.31
10 Mekambo 2001 2.60
11 Mekambo 2001 1.90 1.46
12 Mekambo 2001 2.05 0.84
13 Mekambo 2001 0.80 2.13
14 Mekambo 2001 1.84
15 Mekambo 2001 0.71
16 Mekambo 2001 2.77
17 Mekambo 2001 0.10 3.50
18 Mekambo 2001 0.46 1.33
19 Mekambo 2001 0.03 2.50
20 Mekambo 2001 2.90 0.99

*Blank cells indicate data are missing or testing was not performed. OD, optical density.
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symptom onset, increased during the
symptomatic period (as shown by
higher titers on day 10), peaked by day
30 (2 weeks after recovery), then de-
clined slowly over several years. Zaire
ebolavirus 1gG remained detectable,
often at high levels, >11 years after
the infection.

These long-lasting IgG antibody
responses found in 20 survivors of 3
different Zaire ebolavirus outbreaks
rule out the hypothesis that low Ebola
virus (and Marburg virus) seropreva-
lence rates found in epidemic regions
of Africa are due to rapid loss of spe-
cific IgG. Whether this immunity is
sufficient to protect from recurrent in-
fection remains undetermined. These
findings show that IgG ELISA is suit-
able for epidemiologic and epizootio-
logic investigations of Ebola and that
Zaire ebolavirus 1gG is an excellent
indicator of Zaire ebolavirus circula-
tion in humans.
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LETTERS

Varibaculum
cambriense
Infections in Hong
Kong, China, 2006

To the Editor: Varibaculum cam-
briense is an anaerobic, gram-posi-
tive, diphtheroid bacterium that was
described by Hall et al. in 2003 (/).
Biochemical testing, electrophoretic
analysis of whole-cell proteins, and
phylogenetic analysis of 16S rRNA
gene sequences showed that V. cam-
briense is related to but distinct from
Actinomyces spp. and related taxa,
including the genera Actinobaculum,
Arcanobacterium, and Mobiluncus.

Although its natural habitat re-
mains unknown, V. cambriense has
been isolated from intrauterine de-
vices and human vagina and abscess
specimens (2). Commercial systems,
such as analytical profile index (API)
Rapid ID 32 Strep and Coryne kits
(bioMérieux, Marcy 1’Etoile, France),
used in differentiation of novel bacte-
ria provide biochemical profiles useful
for identification of V. cambriense (1).
However, the absence of data on this
organism in manufacturers’ databases
has hampered recognition of V. cam-
briense in routine clinical laboratories.
We report 4 cases of V. cambriense in-
fection and show that this bacterium is
a potential pathogen in skin and soft
tissue infections.

In 2006, four isolates of gram-
positive curved bacilli that grew on
Columbia agar with 5% horse blood
under anaerobic conditions were re-
ferred by 2 regional hospitals in Hong
Kong to our laboratory for identifica-
tion. These isolates originated from
the abscess specimens of 4 patients.

Patient 1 was a 45-year-old wom-
an with a right ovarian chocolate cyst
and endometriosis who had undergone
laparotomy, right salpingo-oophorec-
tomy, and lysis of adhesions in 2001.
Since then, she had a recurrent abscess
over the umbilical scar that was treat-
ed conservatively. Culture of pus from
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the umbilical scar grew an unidenti-
fied gram-positive bacillus (M124).
Histologic analysis of umbilical tissue
showed acute suppurative inflamma-
tory cells and microabscess formation.
The patient refused follow-up and
no antimicrobial drug treatment was
given.

Patient 2 was a 25-year-old man
who had a history of excision of mul-
tiple sebaceous cysts in the groin, and
buttock pain and swelling for 4 days.
He had no previous trauma and was
afebrile. An abscess was incised and
drained. Culture of tissue obtained
grew an unidentified gram-positive ba-
cillus (M397) and a Peptostreptococ-
cus spp. The infection later subsided
without antimicrobial drug treatment.

Patient 3 was a 34-year-old man
with a lump in the left groin that had
been present for 1 year. He was hos-
pitalized with erythema and increased

swelling of the lesion. An abscess was
diagnosed, incised, and drained. Gram
staining of pus showed numerous
leukocytes and gram-positive bacilli.
Culture yielded an unidentified gram-
positive bacillus (M380). He was
treated with ampicillin and cloxacillin,
and the wound healed.

Patient 4 was a 55-year-old wom-
an with an abscess on her back. She
had a 3-year history of seronegative
rheumatoid arthritis but was not re-
ceiving immunosuppressant therapy.
The abscess was drained, and gram
staining of pus showed numerous leu-
kocytes and gram-positive cocci and
bacilli. Culture yielded Peptostrepto-
coccus spp. and an unidentified gram-
positive bacillus (M398). The abscess
healed without antimicrobial drug
treatment.

The 4 unidentified gram-positive
bacilli from these patients were ini-

tially characterized by using the API
Rapid ID 32 Strep and Coryne Kkits.
Doubtful identifications at various
confidence levels were obtained, in-
cluding Corynebacterium diphtheriae
var. mitis or var. belfanti, Gardner-
ella vaginalis, Streptococcus mitis,
S. oralis, Gemella morbillorum, and
Aerococcus urinae. Sequencing of full
length 16S rRNA genes suggested that
the isolates were V. cambriense; Gen-
Bank BLAST (http://blast.ncbi.nlm.
nih.gov/Blast.cgi) results showed V.
cambriense type strain CCUG 44998T
sequence as the best match (identities
98%-99%) (3).

Biochemical reactions of the
strains were similar to those of CCUG
44998T (7). All 4 isolates grew poorly
in air and 5% CO,, were catalase nega-
tive, did not hydrolyse esculin or gela-
tin, or reduce nitrates. The 4 isolates
did not ferment most of the carbo-

Table. Characteristics and test results for 4 isolates of unknown bacteria, Hong Kong, China, 2006*

Varibaculum Isolate
cambriense type
Characteristic strain CCUG 44998 M124 M397 M380 M398
Hospital B B A A
Patient sex/age, y F/45 M/25 M/34 F/55
Date referred/isolated 2006 May 2006 Dec 2006 Dec 2006 Dec
API test code
Rapid ID32 Strep 00100010100 00102010100 02122001100 00002011100
Coryne 1010321 1410321 1010721 1010321
Acid production from
Glucose + + + + +
Lactose - - - - -
Maltose \Y —(+) —(+) + +
Melibiose - - - - -
Pullulan - - - - -
Raffinose - - - - -
Ribose \Y + + + —(+)
Sucrose \% + + + +
Trehalose V - - + -
MBDG - - - - -
Hydrolysis of hippurate \% + + - +
Production of
a-galactosidase - - - + -
B-galactosidase \% - —(+) - -
a-glucosidase + —(+) - (+) - (+) - (+)
Alkaline phosphatase - - - - -
APPA \Y, - + + +
GenBank accession no.t FJ169866 FJ169867 FJ169868 FJ169869
Identity to type strain CCUG 44998", % 99 98 99 99

*API, analytical profile index; V, variable; MBDG, methyl-B-D-glucopyranoside; APPA, alanyl-phenylalanyl-proline arylamidase. Test
results were obtained by using the API Rapid ID32 Strep kit (bioMérieux, Marcy I'Etoile, France). Results in parentheses were obtained

by using the API Coryne kit (bioMérieux).
1For 16S rRNA gene sequence.
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hydrates in the 2 API kits, except for
ribose, maltose, glucose, and sucrose.
Discrepancies in results between the 2
test kits were seen with ribose in 1 iso-
late (M398) and maltose in 2 isolates
(M124 and M397). One isolate (M380)
did not hydrolyze hippurate but pro-
duced acid from trehalose and xylose.
This isolate was also a-galactosidase
positive, a result different from that
of the type strain. All 4 isolates were
a-glucosidase positive and 3 were ala-
nyl-phenyl-alanyl-proline arylamidase
positive. Some of the biochemical re-
actions for the 4 isolates, including
all tests for delineating V. cambriense
from other catalase-negative Actino-
myces spp. (I), are summarized in the
Table.

We report the isolation of V. cam-
briense from 4 patients with purulent
skin and soft tissue infections. Our
findings contribute to understanding
of the clinical and pathogenic po-
tential of this anaerobic bacterium.
Gram-positive diphtheroid organisms
from wound specimens are occasion-
ally considered to be skin commensal
organisms. Clinical microbiologists
should be aware of this organism and
the current inadequacy of commercial
systems for its identification. We have
shown that 16S rRNA gene sequenc-
ing is a useful alternative to gas—liquid
chromatographic analyses of cell wall
fatty acids or metabolic products for
identification of anaerobic gram-pos-
itive bacilli.
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Outbreaks of

Hemotrophic

Mycoplasma
Infections in China

To the Editor: Infections caused
by hemotrophic mycoplasmas (for-
merly called eperythrozoonoses) in
animals and humans have been emerg-
ing in the People’s Republic of China
in recent years. To date, 6 hemotrophic
Mycoplasma spp. have been identified
in rodents and mammals (/). M. suis
from pigs, M. wenyonii from cattle,
and M. ovis from sheep have been con-
firmed; the human pathogen, which
is most frequently observed in China,
has not been genetically identified (2).
However, the zoonotic potential of the
bacteria is evident because the disease
is more prevalent in farmers and veter-
inary doctors, who have frequent close
contact with domestic animals, than
in other persons (2). Vertical trans-
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mission from mother to fetus has also
been confirmed (2). In animals, espe-
cially in piglets, the disease is charac-
terized by febrile acute anemia, jaun-
dice, and eventual death resulting from
concurrent infection with other mi-
crobes (3—6). Infected humans may be
asymptomatic or have various clinical
signs, including acute fever, anemia,
and severe hemolytic jaundice, espe-
cially in infected neonates. Pregnant
women and newborns were reported to
be more vulnerable to the disease than
others and to show more severe clini-
cal signs after infection (2).

We conducted an epidemiologic
investigation of hemotrophic myco-
plasma infections in China by review-
ing all reported cases and outbreaks
for 1994-2007. Clinical cases for >6
animal species (including pigs, cows,
goats, horses, foxes, chickens, and hu-
mans) were reported during the period
(Table). The number of reported cases
varied from year to year. Human infec-
tions were confirmed by clinical and
laboratory methods (2). We reinvesti-
gated blood samples of >600 pigs with
previous diagnoses of mycoplasma in-
fection accompanied by clinical signs
of fever and jaundice. Slides were
made and stained in Giemsa-staining
solution. We used light microscopy to
look for the presence of M. suis on the
erythrocyte surface. We also used flu-
orescence microscopy to look for the
microbes by mixing a drop of infected
blood with acridine orange solution
(0.1 mg/mL). The microbes bound to
red blood cells were examined with a
confocal microscope. Positive cases
were further confirmed by PCR us-
ing primers of the small subunit RNA
gene sequences. All samples were
PCR positive, but PCR sensitivity is
higher than sensitivity of acridine or-
ange staining, which is higher than
sensitivity of Geimsa staining.

Hemotrophic mycoplasma infec-
tion is still a neglected zoonotic disease,
which poses a threat to public health
and the animal industry, especially in
China (2,7). The prevalence of the dis-
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Table. Number of reported hemotrophic mycoplasma infections, China, 1994-2007*

Species
Year Human Cow Swine Sheep Fox
1994 200 NR NR NR NR
1995 331 132 NR 231 NR
1996 1,229 259 147 NR NR
1997 2,262 69 1,282 126 NR
1998 740 64 127 115 NR
1999 3,861 1,460 397 2,493 954
2000 1,971 2,920 140 NR 371
2001 329 329 7,775 NR 16,697
2002 126 NR 17,068 NR 17,068
2003 880 84 600,033 1,877 31,208
2004 4 625 15,604 206 NR
2005 451 119 27,268 2,916 20
2006 4 75 15,916 536 465
2007 452 3 1,686 53 60

*NR, no record.

ease in domestic animals (e.g., pigs)
and humans has reached an alarming
level (Table). Human infection rates
in certain areas in China have been
high; for example, in Inner Mongolia,
samples collected from 1,529 random-
ly selected persons during 1994-1996
showed that 35.3% of the local popula-
tion, 57.0% of local pregnant women,
and 100% of newborns of infected
mothers were positive for hemotrophic
mycoplasma infection (2). Infections
in animals in China have been recog-
nized since 1995, and the number of
cases has been increasing rapidly. For
example, >600,000 pigs infected with
M. suis were reported in 2003 (Table).
These infections have had a large eco-
nomic impact on regions where the
infection is endemic (§). Infections in
other animals, including cows, sheep,
and foxes, were also common, indicat-
ing a high prevalence of the bacteria in
China. However, because of the lack of
in vitro cultivation systems that assist
in characterizing pathogens, progress
in species identification and molecu-
lar characterization of these pathogens
has been slow. Thus far, names of he-
motrophic mycoplasma species have
been based on the hosts from which
they were identified. Due to the zoonot-
ic nature of these pathogens, more in-
depth studies on these microorganisms
are needed.
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Sensitivity of
Andes Hantavirus
to Antiviral
Effect of Human
Saliva

To the Editor: Hantaviruses
cause 2 severe and often fatal human
diseases, hemorrhagic fever with renal
syndrome (HFRS) in Eurasia and han-
tavirus cardiopulmonary syndrome
(HCPS) in the Americas. Rodents are
the natural hosts for hantaviruses that
cause HFRS and HCPS, and humans
are usually infected by aerosolized vi-
rus-contaminated rodent excreta (/,2).
Except for Andes virus (ANDV),
human-to-human  transmission of
hantaviruses does not seem to occur.
ANDYV clearly is transmitted directly
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from human to human (3), but exactly
how this occurs or why other patho-
genic hantaviruses are not transmitted
between humans is not known.

ANDYV antigen has been detected
in the secretory cells of the salivary
glands of humans (4). The risk for
infection with ANDV is higher in
people having sex or involved in deep
kissing with an infected person than
in other contacts (5), suggesting that
transmission of ANDV needs close
person-to-person contact. Therefore,
one can speculate that ANDV is likely
to be secreted into saliva and that sa-
liva is involved in human-to-human
transmission. Hantaviruses can be
transmitted through saliva between
the natural hosts (6,7), indicating that
hantaviruses can withstand the anti-
viral effects of saliva or can interfere
with production of saliva and thereby
inhibit its antiviral effect.

We recently showed that saliva
from Puumala hantavirus (PUUV)-in-
fected humans contains viral RNA (8).
This finding suggests that PUUV, and
perhaps other hantaviruses, might be
secreted into human saliva. However,
we found no evidence of replicat-
ing virus in the saliva samples (8,9);
neutralizing antibodies or salivary
components may have inactivated the
virus. We therefore analyzed the effect
of saliva on the prototype hantavirus,
Hantaan virus (HTNV). Our analysis
shows that although HTNV is sensi-
tive to the overall antiviral capacity
of human saliva from healthy donors,
it is insensitive to the antiviral effects
of certain salivary components, i.e.,
histatin 5, lactoferrin, lysozyme, and
secretory leukocyte protease inhibitor
(9), which are known to have antiviral
effects against other viruses.

We tested the hypotheses that
ANDYV might be less sensitive than
HTNV and PUUV to the antiviral
effect of human saliva. Saliva from
healthy persons with no evidence of
seropositivity against hantavirus was
pooled and preincubated at different
concentrations with 10,000 focus-
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forming units of ANDV (strain Chile-
9717869), HTNV (strain 76-118), or
PUUV (strain Kazan E6) for 1 hr (9).
The virus plus saliva mixtures were
then titrated on Vero E6 cells. Virus
without saliva was used as a control.
The medium used for dilution of sa-
liva and virus was Hank’s balanced
salt solution (Invitrogen, Paisley, UK)
supplemented with 2% fetal calf se-
rum, 2% HEPES, 100 U of penicillin/
mL, and 100 pg of streptomycin/mL.
Because of a cytopathic effect on the
cells, we could not test saliva concen-
trations >50% (9). After incubation,
titers in samples incubated with saliva
were calculated and compared with
titers from virus incubated without
saliva.

The different hantaviruses clearly
differed in their sensitivities to human
saliva. At a low concentration (12.5%
saliva), we observed a slight effect on
HTNYV, even though we saw no effect
on ANDV and PUUV. ANDV was the
only virus that resisted higher con-
centrations of saliva (25% and 50%),
and an antiviral effect was clearly ob-
served on HTNV and PUUV at these
saliva concentrations (Figure).

Our finding that ANDV is less
sensitive than HTNV and PUUYV to the
antiviral effect of human saliva might

LETTERS

explain why ANDYV, but not HTNV or
PUUYV, is transmitted between humans.
Saliva might be the preferred route of
transmission for ANDV between hu-
mans, as it is for the long-tailed rice
rat (Oligoryzomys longicaudatus), the
natural host for ANDV (/0). How-
ever, transmission of ANDV between
rodents, from rodents to humans, and
between humans differs. Replicating
hantaviruses have not been isolated
from saliva of patients with HFRS or
HCPS. In patients who have serocon-
verted, hantavirus-specific antibodies
are likely to be present and might ef-
ficiently neutralize the virus, including
ANDWV. If this is the case, the interval
might be short between excretion of
the virus into the saliva and serocon-
version, enabling the infected person
to transmit hantavirus to other humans.
Ferres et al. showed that in persons
who developed HCPS after human-
to-human transmission of ANDYV,
viremia preceded onset of disease and
detection of ANDV-specific antibod-
ies by up to 2 weeks (5). Sampling of
saliva from healthy household con-
tacts to ANDV-infected persons, with
subsequent virus isolation attempts,
might show whether human saliva is
the mode of ANDV transfer during
human-to-human transmission.
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Figure. Antiviral effect of human saliva against Hantaan virus (HTNV), Andes virus
(ANDV), and Puumala hantavirus (PUUV). Data represent mean + SD of 3 independent

experiments.
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Infectious Disease

Spread of
Cantagalo Virus to
Northern Brazil

To the Editor: Cantagalo virus
(CTGYV) is a strain of vaccinia virus
(VACV; Poxviridae) that was iso-
lated from pustular lesions on dairy
cattle and dairy workers in Rio de
Janeiro State, Brazil, in 1999 (/).
Subsequently, similar lesions caused
by poxviruses have been reported in
cattle and humans in all 4 states of
the southeast region of Brazil and in
Goias State in central-western Brazil
(online Technical Appendix, panel A,
available from www.cdc.gov/EID/
content/15/7/1142-Techapp.pdf)(2-7).
Etiologic agents were VACV strains,
most of which were genetically related
to CTGYV, such as Aragatuba and Pas-
satempo viruses (2,4), with the excep-
tion of Guarani P1 virus, which was
isolated in Minas Gerais State in 2001
and is phylogenetically close to VACV
strain WR (5). Reisolation of Guarani
P1 virus has not been reported. All

VACYV isolates related to CTGV share
2 molecular signatures: an 18-nt dele-
tion in the A56R gene, which encodes
viral hemagglutinin (/-7), and a 15-nt
deletion in K2L gene, which encodes
serine protease inhibitor-3 (8,9). Other
VACYV strains unrelated to CTGV were
isolated from rodents in Brazil before
1999, but reisolation of these viruses
has not been described (8). Although
CTGV-like disease has not been re-
ported in the northern, northeastern,
and southern regions of the country,
rapid interstate spread of CTGV infec-
tion is of concern. We report an epi-
sode of CTGV infection in Tocantins
State, northern Brazil (online Techni-
cal Appendix, panel A).

In September 2008, teat and ud-
der lesions were found on 15 of 356
febrile (39.5°C—40°C) cattle on a
dairy farm in the municipality of Mu-
ricilandia. Small papules progressed
to vesicles and pustules (online Tech-
nical Appendix, panel B), which usu-
ally healed in 3—4 weeks. New lesions
subsequently appeared on previously
healthy cows on the same farm, and
muzzle lesions developed on suckling
calves. Dairy workers reported fever
and lesions on their hands and neck.
The farm was quarantined for 3 weeks
until the condition was diagnosed.

Four scab samples were sent for
virus identification by PCR. Parts of
the samples were used to infect BSC-
40 cells and for DNA isolation by
phenol-chloroform extraction, as de-
scribed (6). After 48 hours, a strong
cytopathic effect suggested poxvirus
infection. The PCR used unambigu-
ously differentiates CTGV-related
infections from other orthopoxvirus
diseases, including cowpox virus and
several VACV strains (6). The reverse
primer targets nucleotide sequences
flanking the deletion signature of the
hemagglutinin gene from CTGV-
related viruses. Therefore, a specific
annealing site for the reverse primer
is produced when these external se-
quences are contiguous, as occurs in
CTGV (0).
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The full-length hemagglutinin
gene (=900 bp) was detected in all
clinical isolates and in the control
DNA samples from CTGV, VACV
strain WR, and cowpox virus strain
Brighton-red (online Technical Ap-
pendix, panel C). Nevertheless, when
we used the primers specific for CTGV
detection, only CTGV and the 4 iso-
lates were positive, generating 714-bp
fragments, which indicated CTGV as
the etiologic agent. In late November,
the disease was reported in 9 cattle in
Santa F¢ do Araguaia, a municipality
12 km west of Muricilandia. Those
samples were also positive for CTGV
by PCR (data not shown).

For phylogenetic inference, we
used DNA from the isolate MU-07
to sequence the genes AS6R (927
bp), C7L (453 bp) that encodes a
host-range virulence factor, and K2L
(1095 bp); primers aligned externally
to the open reading frames. PCR and
sequencing were performed as de-
scribed elsewhere (/). Sequences were
deposited in GenBank (accession nos.
FJ545689, F1545688, and FJ545687,
respectively). Nucleotide identities
in relation to CTGV sequences were
99.8% (A56R), 100% (C7L), and
100% (K2L). Both A56R and K2L
genes had deletions considered to be
molecular signatures for Brazilian
VACYV related to CTGV. Phylogenetic
inference of the concatenated nucle-
otide dataset of 27 orthopoxviruses
shows that the causative agent grouped
with other Brazilian VACV related to
CTGV (online Technical Appendix,
panel D).

We consider the etiologic agent
of the infection in Tocantins State to
be a CTGV isolate, indicating spread
of CTGV infection to northern Bra-
zil. This spread could reflect interstate
propagation of the virus due to move-
ment of animals or people, which is
particularly intense at the southern
border with Goias State (location of
the nearest CTGV outbreak) (3). Nev-
ertheless, no epidemiologic data are
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available to support a relationship be-
tween these episodes. The Agency for
Animal Health Defense of Tocantins
State has not been previously notified
of clinical suspicion of poxvirus infec-
tion in dairy herds.

Another concern is spread of the
virus to water buffalo, which account
for a growing farming industry in Bra-
zil, specifically in the northern states
(www.ibge.gov.br/english). Infected
buffalo have not yet been reported in
Brazil, but the establishment of VACV
strains in buffaloes has long been re-
ported in India; economic losses have
been substantial (9). Therefore, a care-
ful survey should be conducted to
evaluate dissemination of the virus to
other states and species in the Amazon
region.
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Acanthamoeba spp.
in Urine of
Critically 11l Patients

To the Editor: Free-living ame-
bae are ubiquitous protists able to
endure extreme temperature and pH
in diverse environments (/). In past
decades, interest in them increased as
causes of infections, such as keratitis
(2) and granulomatous encephalitis
(3). Acanthamoeba spp. can harbor
pathogenic microorganisms as endo-
symbionts, such as bacteria (e.g., Le-
gionella spp., Pseudomonas aerugi-
nosa, and Vibrio cholera), fungi, and
mycobacteria (4).

The occasional observation of
amebae in urine specimens in a clinical
microbiology laboratory (by L.C.S.)
motivated our study. To estimate the
prevalence of Acanthamoeba spp. in
urine, on March 3 and 4, 2008, we
collected urine samples from indwell-
ing urinary catheters of all critically
ill patients in the intensive care units
of a tertiary care 2,000-bed university
hospital (Hospital das Clinicas, Uni-
versity of Sdo Paulo). Medical records
were evaluated for patient age, sex,
underlying diseases, length of hospi-
tal stay, use of central venous catheter,
mechanical ventilation, antimicro-
bial drug use, and duration of urinary
catheterization.

Chemical urinalysis was per-
formed by using a urine dipstick (Uri-
quest; Labtest Diagnostica, Lagoa
Santa, Minas Gerais, Brazil), and urine
leukocyte and erythrocyte counts were
performed. Samples were examined
microscopically and cultured for ame-
bae. Amebae were characterized on
the basis of morphologic criteria (cyst
morphology and trophozoite shape
and motility) (5). For ameba culture,
10 mL of urine was centrifuged at
2,500 rpm for 5 min. The supernatant
was discarded, and the sediment (1
mL) was added to 5 mL of brain heart
infusion (Oxoid, Cambridge, UK).
Cultures were incubated at 25°C for
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48 hr and microscopically examined.
For this study, finding trophozoites on
direct examination or growing Acan-
thamoeba on culture were considered
a positive result for the patient.

Pipet tips (10), vacuum contain-
ers (10), plastic 15-mL tubes (10),
syringes (10), glass slides (20), and
tubes containing medium (10) were
submitted for direct examination and
culture for ameba to ensure that they
were not contaminated. Urine samples
were cultured for bacteria and fungi.
Urine samples were submitted for bac-
terial and fungal direct examinations,
and cultures were performed (6). If
found, organisms were identified by
morphologic, biochemical, and Gram
stain characteristics.

Data from patients with and with-
out Acanthamoeba spp. were com-
pared. For dichotomous variables, we
used y? to calculate odds ratios and
95% confidence intervals. For con-
tinuous variables, the Mann-Whitney
test was used. Results were significant
at p<0.05.

A total of 63 urine samples were
evaluated; 17 (26%) were positive for
Acanthamoeba spp. (Table). All sam-
ples of the control materials and me-
dium tested showed negative results.

The high prevalence of Acan-
thamoeba spp. in the urine of critically
ill patients is difficult to explain. Al-
though Acanthamoeba spp. can cause
severe infections, amebae also carry
pathogenic microorganisms (4). Bac-
teria may serve as food for amebae,
but other interactions exist; for exam-
ple, bacteria take advantage of the pro-
tection offered by amebae, especially
in the cystic form (4). P. aeruginosa,
Escherichia coli, and Proteus mirabi-
lis can infect free-living amebae (7).
The presence of Acanthamoeba spp.
in critically ill patients may be ad-
vantageous to potentially pathogenic
bacteria in the urine, protecting them
against antimicrobial drugs, disinfec-
tants, and host immunity. In this sense
Acanthamoeba spp. may be a reser-

voir for pathogenic bacterial agents
in severely ill patients or, as Khan de-
scribed, a “Trojan horse for bacteria”
(1). However, we found no association
between the presence of Acanthamoe-
ba spp. of bacteria and fungi in the
urine.

Biofilms are attractive niches for
Acanthamoeba spp. that may provide
nutritional requirements and protec-
tion against disinfectants and antimi-
crobial drugs (/). After 7 days in a pa-
tient, most urinary catheters contain a
biofilm (8). However, we found no as-
sociation between duration of catheter-
ization and presence of Acanthamoeba
spp. Also, P. aeruginosa isolates from
clinical infections have shown more
virulence toward Acanthamoeba spp.
than environmental samples (9).

Another possible explanation is
the direct pathogenic activity of Acan-
thamoeba spp. In a study to determine
whether ameba-associated microor-
ganisms are a cause of nosocomial
pneumonia, in 5 of 210 cases, Acan-
thamoeba sp. was considered the only
cause of infection (/0). In our study,
patients positive for Acanthamoeba
spp. had a higher mean and median
of urine leukocytes and erythrocytes,
suggesting aggression by the amebae.
On the other hand, even these higher
counts among positive patients are
considered relatively low. Cardio-
vascular disease, cancer, and diabe-
tes were associated with carriage of
Acanthamoeba spp., which may occur
in more severely ill patients. As a fi-
nal possibility, Acanthamoeba spp. in
the urine could have no role at all and
may even reflect contamination during
catheterization.

This study has limitations. It was
a small, preliminary investigation
designed only to evaluate the pres-
ence of Acanthamoeba spp. in urine.
However, our findings should lead to
further studies to increase knowledge
about the role of free-living amebae in
nosocomial infections.

Emerging Infectious Diseases * www.cdc.gov/eid « Vol. 15, No. 7, July 2009



LETTERS

Table. Univariate analysis of variables potentially associated with Acanthamoeba spp. in urine samples from critically ill patients,
Hospital das Clinicas, University of Sdo Paulo, Brazil, March 2008*

Sample positive for

Sample negative for

Variable Acanthamoeba spp.t Acanthamoeba spp.t OR 95% CI p value
No. (%) patients
Male sex 10 (59) 28 (61) 0.92 0.30-2.95 0.88
Antimicrobial drug use 13 (77) 35 (76) 1.02 0.28-3.78 0.97
Use of mechanical ventilation 10 (59) 23 (70) 1.43 0.46-4.40 0.53
Presence of central venous catheter 12 (75)§ 33 (72) 1.18 0.32-4.34 0.80
Urine culture positive for bacteria/fungi
Any count 9 (53) 21 (46) 1.34 0.44-4.09 0.61
>10° CFU/mL 8 (47) 13 (28) 2.26 0.72-7.12 0.16
Underlying diseases
Cardiovascular 15 (88) 26 (57) 5.77 1.06—41.34 0.02
Infectious diseases 10 (59) 21 (46) 1.70 0.48-6.09 0.35
Cancer 9 (53) 9 (20) 4.63 1.20-18.40 0.01
Diabetes mellitus 5(29) 3(7) 5.97 1.02-38.03 0.02
Renal Insufficiency 2(12) 6 (13) 0.89 0.11-5.81 0.89
Acute abdomen 2(12) 4(9) 1.40 0.16-10.44 0.71
Trauma 1(6) 11 (24) 0.20 0.01-1.74 0.11
Respiratory 1(6) 5(11) 0.51 0.02-5.24 0.55
Neurologic 1(6) 4(9) 0.66 0.03-7.19 0.71
Others 8 (47) 19 (35) 1.26 0.36—4.45 0.68
Age, y
Mean (SD) 62.4 (13.9) 54.7 (16.2) 0.05
Median (range) 64.6 (20.5-77.5) 53.4 (17.7-80.8)
Length of hospital stay, d
Mean (SD) 16.3 (12.8) 13.5(11.3) 0.45
Median (range) 11 (2-43) 9 (1-48)
Length of ICU stay, d
Mean (SD) 6.9 (9.0) 9.4 (10.4) 0.18
Median (range) 3.0 (1-31) 5.5 (0-47)
Duration of urinary catheterization, d
Mean (SD) 8.3 (9.8) 10.4 (9.4) 0.17
Median (range) 4.0 (1-33) 8.5 (1-33)
Leukocyte count in urine per high-power field
Mean (SD) 10.9 (17.4) 3.59 (10.53) 0.009
Median (range) 3.5 (0-60) 1.0 (0-70)
Erythrocyte count in urine per high-power field
Mean (SD) 35.8 (42.6) 17.7 (27.9) 0.03
Median (range) 18.5 (0-150) 4.0 (0-120)
Urine pH
Mean (SD) 5.4 (0.8) 5.8(1.1) 0.18
Median (range) 5 (5-8) 5(5-8.5)

*OR, odds ratio; Cl, confidence interval.
1tn = 17 except as indicated.

in=46.

§n = 16.
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Ranavirus
Outbreak in North
American Bullfrogs
(Rana catesbeiana),
Japan, 2008

To the Editor: Ranaviruses (fam-
ily Iridoviridae) are emerging patho-
gens of farmed and wild amphib-
ians and cause high mortality rates
in these animals (/). These viruses
are associated with massive popula-
tion decreases of some species (2,3);
outbreaks have been reported in the
United States, Asia, Micronesia, and
Europe. At the general meeting held
by the International Epizootic Office
in May 2008, iridoviruses of amphibi-
ans were added to the list of pathogens
of wildlife that should be monitored
(www.oie.int/aac/eng/Publicat/Card-
senglish/Ranavirus%?20card_final.pdf,
www.oie.int/eng/normes/fcode/en
chapitre 2.4.2.htm, and www.jcu.edu.
au/school/phtm/PHTM/frogs/other
diseases-viruses.htm). We report an
outbreak of ranavirus disease in am-
phibians in Japan.

A mass die-off of wild North
American bullfrog (Rana cates-
beiana) larvae was discovered in a
1,000-m? pond in western Japan. The
die-off lasted from September 10
through October 20, 2008, with an
epidemic peak on September 20, dur-
ing which several thousand carcasses
were collected daily. No dead adults
of R. catesbeiana or other amphibian
species were found. Fish (families
Cyprinidae and Gobiidae) in the pond
were unaffected.

Clinical signs in frogs were de-
pression; lethargy; palpebral hyper-
emia; abdominal edema, petechiae,
and erythema on the ventral surface;
skin ulcers; limb and tail necrosis;
and emaciation. Pathologic changes
were similar in all larvae. At necrop-
sy, subcutaneous edema, body cavity
effusions, and swollen and friable liv-
ers were observed. Histologic exami-
nation showed extensive glomerular

necrosis with renal tubular hyaline
droplet degeneration (online Appen-
dix Figure, available from www.cdc.
gov/EID/content/15/7/1146-appF.
htm) and various degrees of hepatic
cell degeneration and necrosis. Myxo-
sporidia were not observed within
any renal tubules. Electron micros-
copy showed cytoplasmic ranavirus-
like particles within glomerular en-
dothelial cells. These particles were
icosahedral with a diameter of =120
nm. Bacterial colonies were observed
on the skin and within multiple or-
gans in some larvae examined. These
colonies were interpreted to be op-
portunistic organisms and microbial
cultures were not performed.

PCR with primers M153 and
M154 (4) amplified a ranavirus-
specific gene encoding major capsid
protein (MCP) from 18 bullfrog speci-
mens. DNA sequences (584 nt, which
did not include primer-annealing re-
gions) obtained from 5 PCR products
randomly selected by direct-sequenc-
ing were identical. These sequences
showed highest similarities with those
of R. catesbeiana virus TW07-440
(GenBank accession no. FJ207464);
only 1 nt difference was observed and
this difference resulted in an amino
acid substitution. Amplifications with
several sets of primers (M68/M69,
M70/M71, M72/M73, M84/M85, and
M151/M152) (4) and sequencing were
conducted.

We determined MCP DNA se-
quences of 1,472 nt that included the
complete coding region (nt positions
17-1408, 1,392 nt) and proximal flank-
ing regions. Sequences were deposited
in the DNA Data Bank of Japan/Gen-
Bank/European Molecular Biology
Laboratory DNA databases under the
accession no. AB474588. Phylogenetic
analysis showed that virus detected in
this study, designated RCV-JP, showed
greater similarity to TW07-440 virus
than to other ranaviruses, including
tadpole edema virus (5), frog virus 3
(6), and R. catesbeiana virus Z (7).
Liver tissues of fish (Gnathopogon
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spp.) that cohabitated the pond, but
showed no external signs of disease,
were positive for ranavirus by PCR us-
ing primers M153 and M154. Further
sequence analyses are ongoing, and
additional investigations of other am-
phibians and fishes are needed.

Live freshwater fish from sev-
eral countries have been imported
into Japan. However, large amounts
(<1,300 tons in 2007) of live aquacul-
ture products, including eels and other
fishes, have been imported from Tai-
wan into Japan (www.customs.go.jp/
tariff/2007_4/data/03.htm). Given that
viruses that originate in Japan and Tai-
wan are similar, the ranavirus we de-
tected was likely imported into Japan
in an infected aquatic organism. How-
ever, an epidemiologic survey will be
necessary to determine the source of
the ranavirus in the pond studied. Like-
wise, this virus may be endemic to Ja-
pan, and a survey of native and foreign
free-ranging amphibians should be
conducted. Molecular analysis of rana-
viruses detected in these surveys will
be necessary to differentiate endemic
viruses from introduced viruses.

Japan is located at middle lati-
tudes and has a temperate climate. This
country has long been geologically iso-
lated from Asia. This isolation has re-
sulted in the development of many di-
verse species of amphibians in Japan;
23 species of the order Caudata and 35
species of the order Anura. Of these
species, 49 (84%) are native and 36
(62%) are listed by the Ministry of the
Environment as threatened species (§).
R. catesbeiana frogs were introduced
into Japan in 1918 as a food animal,
and raising them by aquaculture was
widely attempted. Although they are
no longer cultured, feral populations
have become established throughout
Japan (9). Ranavirus in R. catesbeiana
frogs represents a serious threat to am-
phibians throughout Japan.

This study was supported by the
Global Environment Research Fund (F-3
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Maternal Antibody
Transfer in
Yellow-legged Gulls

To the Editor: Avian influenza
viruses (AIVs) are emerging patho-
gens of concern because they can
cause deaths in birds and humans (/).
Although wild birds likely contribute
to AIV emergence because they are
the natural reservoir for all known
influenza virus subtypes (/), our un-
derstanding of AIV transmission and
immunology in natural avian popula-
tions is incomplete (2). In this context,
the transfer of maternal antibodies is
a tool that should be used more often
in immunologic analysis. Because an-
tibodies in eggs and hatchlings can
reflect the mother’s past exposure to
pathogens (3,4) and both life stages
are more easily sampled than adults,
quantifying antibodies found in avian
young could help clarify AIV epide-
miology.

We determined whether eggs of
yellow-legged gulls (Larus micha-
hellis) contained antibodies against
AlVs. Yellow-legged gulls can host
AlVs (C. Lebarbenchon, unpub. data),
are abundant, and nest in large, dense
colonies in coastal areas. In April
2008, we collected 466 eggs from 2
yellow-legged gull colonies located
on the Mediterranean coast: 252 eggs
from Gruissan (43.1099°N, 3.1071°E;
350 breeding pairs over 1.5 hectares),
and 212 from Villeneuve-lés-Mague-
lone (VLM; 43.4895°N, 3.8520°E;
400 pairs over 1 hectare). Villeneuve
nests formed 2 spatially clustered
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subcolonies: VLM1 (129 eggs) and
VLM2 (83 eggs). We also collected
global positioning system coordinates
for VLM1 nests.

Egg yolks were isolated and fro-
zen at —20°C until analysis. Antibod-
ies were obtained by using chloroform
extraction (4). The yolk was diluted
1:1 in phosphate-buffered saline and
homogenized. An equal volume of
chloroform was added, the solution
was centrifuged (6,000 x g for 15
min), and the supernatant was used in
the analyses.

Extracts were tested for antibod-
ies against the AIV nucleoprotein
by using a commercial competitive
ELISA (IDEXX/Institut Pourquier,
Montpellier, France). The assay has
been validated by using seagull serum
(IDEXX, pers. comm.) and chicken
egg yolk (5). A subset of samples was
tested by using a second commercial
competitive ELISA (IDVet, Montpel-
lier, France). Optical density values
obtained in the 2 assays were signifi-
cantly correlated (r = 0.90, df = 39,
p<0.001), and serostatus was consis-
tent across assays.

Overall antibody prevalence was
14% (65/466), indicating exposure to
influenza A viruses in these colonies.
As expected, antibody prevalence in
gulls is higher than the viral preva-
lence previously estimated by reverse
transcription-PCR or virus isolation
on fecal samples, i.e., the methods
typically used by avian influenza sur-
veillance networks. A spring and sum-
mer survey performed on feces from
gulls of the Camargue region (east of
our colonies) showed that only 0.9%
of gulls (2 infected of 228 sampled)
were excreting AIVs (C. Lebarben-
chon, unpub. data).

Egg antibody prevalence did not
differ significantly between colonies.
The antibody prevalence of 13.5%
found at Gruissan (34 of 252 eggs)
was comparable with the 14.5% found
at Villeneuve (31 of 214 eggs) (gen-
eralized linear model with binomial
distribution, z= 0.4, p = 0.8). The sub-
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colonies of Villeneuve also did not dif-
fer: 18/129 (14%) in VLM1 compared
with 12/83 (14.5%) in VLM2 (z =
0.02, p =0.9). There was no evidence
of spatial autocorrelation in the distri-
bution of antibody in eggs by using the
Moran I spatial statistic. This similar-
ity of antibody prevalence across and
within colonies suggests that exposure
is dictated by regional rather than local
conditions, a hypothesis that should be
tested by sampling across a broader
range of nest densities and over time.

Our study presents evidence for
the presence of antibodies against
AlVs in wild bird eggs, and the find-
ings have important practical implica-
tions. The difference in prevalence es-
timated from virus isolation (0.9%) and
antibody detection (14%), although
expected, highlights the complemen-
tary nature of the 2 approaches. Most
surveys estimate current infection by
virus isolation, which provides infor-
mation about disease risk in addition
to phylogeographic tracking of strains.
In contrast, information on antibody
prevalence, which shows past and
present population exposure and risk,
has largely been ignored with few ex-
ceptions (e.g., 6,7). Future work could
benefit from using both approaches in
tandem with modeling to develop an
understanding of avian influenza ecol-
ogy in nature.

Our results also show the gener-
alizable potential of maternal antibody
transfer for tracking pathogen exposure
in wild birds, notably in the case of rec-
ognized emerging zoonoses. Because
eggs and hatchlings are proxies of
past and present adult pathogen expo-
sure (3,4), the difficult and sometimes
disruptive sampling of adults can be
circumvented by the rapid and cost-ef-
ficient sampling of their young, which
will facilitate monitoring efforts. Due
to the high intranest correlation in egg
antibodies (4), only partial sampling of
clutches (e.g., 1 of 3 eggs) is necessary
to track pathogen presence and preva-
lence through space and time. The
sampling effects could further be mini-

mized by taking blood samples from
young nestlings of a standardized age.
Finally, such samples provide abundant
material for the simultaneous surveil-
lance of other emerging pathogens of
interest, such as Campylobacter spp.
(8) and West Nile virus (9).
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Letters

Letters commenting on recent ar-
ticles as well as letters reporting
cases, outbreaks, or original re-
search are welcome. Letters com-
menting on articles should contain
no more than 300 words and 5
references; they are more likely to
be published if submitted within 4
weeks of the original article’s publi-
cation. Letters reporting cases, out-
breaks, or original research should
contain no more than 800 words
and 10 references. They may have 1
Figure or Table and should not be
divided into sections. All letters
should contain material not previ-
ously published and include a word
count.
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Prevalence of
Human Bocavirus
in Human Tonsils

and Adenoids

To the Editor: Recently, Longtin
et al. () reported a high rate (43%) of
human bocavirus (HBoV) infection in
a group of children chosen to serve as
controls in a study of HBoV preva-
lence among hospitalized children and
adults. In contrast, previous reports
had found low HBoV prevalence rates
of 0%—1% in control groups (2,3). At-
tempting to explain this surprising dif-
ference in rates, Lu et al. (4) suggested
that selection of control patients may
be related to the difference in rates.
The control group used in the Long-
tin study was primarily (71%) made
up of children undergoing elective
surgery; previous studies had selected
control groups from other sources, in-
cluding well children on routine visits
and outpatients with nonrespiratory
symptoms. Because the Longtin study
surgeries were mainly tonsillectomies,
adenoidectomies, and myringotomies,
Lu et al. examined the possibility that
tonsillar tissues, which include the ad-
enoids, are sites of persistent HBoV
infection. When these researchers ex-
tracted DNA from tonsillar lympho-
cytes obtained from pediatric patients
who had undergone tonsillectomies or
adenoidectomies, they detected HBoV
DNA in 32% of the samples (4). These
findings strongly suggest a connec-
tion between HBoV and tonsillar tis-
sue. Therefore, we tested a number of
tonsillar samples for the presence of
HBoV DNA.

Sample acquisition was approved
by the Nationwide Children’s Hospi-
tal Institutional Review Board. Tonsils
and adenoids were obtained from 91
patients who underwent elective sur-
gery at Nationwide Children’s Hos-
pital from June through September
2004. Patients’ ages ranged from 1 to
16 years (median 5.9 years; age was
unknown for 4 patients).

LETTERS

Samples consisted of surgically
removed tonsil or adenoid tissues.
DNA was extracted and its concentra-
tion was determined as previously de-
scribed (5). Two primer sets were used
for HBoV detection by using real-time
PCR with SYBR Green detection and
melting-point determination. We de-
signed primers 3097F (5'-GTC-CAA-
TTA-CAT-GAT-CAC-GCC-TAC-TC)
and 3420R (5'-TGC-GTC-CAC-AGT-
ATC-AGG-TTG-TTG) that targeted
the viral protein 1/2 (VP1/VP2) region
of HBoV. The nonstructural protein
1 (NP1) region was targeted by us-
ing primers 188F and 542R from Al-
lander et al. (6) Each 20-puL reaction
contained SYBR Green JumpStart Taq
ReadyMix (Sigma, St. Louis, MO,
USA), 4 mmol/L MgCl,, 250 nmol/L
primers, double-distilled H,0,and 2 uLL
of DNA (50-200 ng) cycled on an ABI
PRISM 7900HT (Applied Biosystems,
Foster City, CA, USA) instrument at
94°C for 2 min, followed by 40 cycles
of 94°C for 20 s, 60°C (NP1 primers)
or 68°C (VP1/VP2 primers) for 20 s,
and 72°C for 14 s. Amplification and
melting curves were analyzed with
7900HT version 2.2.1 software (Ap-
plied Biosystems); positive samples
were verified by sequence analysis.
Sequenced VP- and NPI-generated
amplicons were 99%—100% identical
to HBoV strain ST1 (6). The detec-
tion sensitivities of the VP and NP1
assays, determined by using a plasmid
construct containing the full HBoV
genome, were 1-5 and 5-10 gene cop-
ies/reaction, respectively.

Our testing identified HBoV
DNA in 5 (5.5%) of the 91 children
who underwent elective tonsillecto-
my/adenoidectomy. Ages ranged from
1.9 to 4.6 years (median 3.4 years).
The reason for the much lower HBoV
prevalence in this group of children,
compared with prevalences found in
studies by Longtin et al. and Lu et al.,
isunclear. Lu et al. () reported a much
higher HBoV rate of lymphocytes
from adenoids (56%) than from ton-
sils (16%). Although we did not know
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the exact tissue type of each sample,
only that tonsils, adenoids, or both
combined could be present, the 5.5%
rate we found was about one third the
rate found in tonsil lymphocytes and
about one tenth the rate found in ad-
enoid lymphocytes.

A seasonal effect may contribute to
the large discrepancies found in HBoV
prevalences. Apparently, viruses can
persist in tonsillar tissue well after the
symptomatic phase of illness. In chil-
dren with no signs of acute respiratory
infection, Drago et al. (7) reported that
45.5% of samples contained viral nu-
cleic acid. Depending on the duration
of persistence, asymptomatic children,
sampled shortly after the season of the
virus in question, would be more likely
to have detectable virus in their tonsillar
tissue. The Longtin et al. study samples
were collected from December through
April; our study samples were collected
from June through September. If HBoV
is seasonal, as has been suggested (3), it
may have been circulating in the target
population before samples were taken
and persisted only in tonsillar tissues.
Thus, if tonsillar tissue from asymp-
tomatic children was obtained within
the persistence period after the HBoV
season, samples would be HBoV posi-
tive; those obtained shortly after the
persistence period would have a much
lower rate.

Differences in patient age in the
3 studies may also have contributed
to the different rates observed. The
Longtin et al. group was substantial-
ly younger (median age 23 months)
than the Lu et al. group (median age
5 years) or our group (median age 5.9
years). Preliminary seroepidemiology
reports indicate the presence of HBoV
antibodies in >50% of children 2-3
years of age (8,9).

The detection of HBoV in the
tonsillar tissues we tested showed a
higher rate of infection than would be
expected in an asymptomatic popula-
tion. However, the rate was far lower
than that previously reported for ton-
sillar tissues (/,4).
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Diseases,

Bartonella
rochalimae and
Other Bartonella
spp- in Fleas, Chile

To the Editor: Fleas are involved
in the natural cycle of different Barto-
nella spp. Among the 20 currently rec-
ognized Bartonella spp., 13 species or
subspecies have been implicated in hu-
man disease. Recently, B. rochalimae
was identified in a patient who had re-
ceived numerous insect bites and sub-
sequently had bacteremia, fever, and
splenomegaly after visiting Peru (/).
A recent study in Taiwan suggested
that rodents could be a reservoir for B.
rochalimae (2), but the vector or other
mechanism of infection remains un-
known. We amplified B. rochalimae,
B. clarridgeiae, and B. henselae from
fleas (Pulex irritans and Ctenocepha-
lides felis) collected in Chile and dis-
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cuss the role of these fleas as possible
vectors of infection.

From 2005 through 2008, we col-
lected 82 fleas from cats and dogs in
pounds in Chile: 34 P, irritans, 37 C.
felis, and 11 C. canis. Fleas were kept
in 70% ethanol and sent to the Special
Pathogens Laboratory of the Area de
Enfermedades Infecciosas of the Hos-
pital San Pedro, La Rioja, Spain, to be
examined for Bartonella spp. Fleas
were then rinsed in distilled water and
dried on sterile filter paper under a lam-
inar-flow hood. Each flea was crushed
with a sterile pestle, and DNA was
extracted by lysis with 0.7 M ammo-
nium hydroxide. PCR was used to de-
tect Bartonella DNA (according to the
defining criteria for Bartonella spp.);
primers targeted the RNA polymerase
B-subunit-encoding gene (rpoB) and
the citrate synthase gene (g/t4) (3-5).
PCR primers for a fragment of the
16/23S rRNA intergenic region and
the heat-shock protein-encoding gene
(groEL) were also used (6,7). Positive
controls (B. henselae strain Marseille,
kindly supplied by Unité des Rickett-
sies, Faculté de Médecine, Université
de la Méditerranée, Marseille, France)
and negative controls (sterile water
instead of template DNA) were used.
PCR products were purified, and both
strands of each amplicon were subject-
ed to sequence analysis. Nucleotide
sequence homologies were searched
by using BLAST (www.ncbi.nlm.nih.
gov/blast/Blast.cgi).

When rpoB primers were used,
Bartonella spp. were found in 4 C. felis
(4.8%) fleas from cats and in 4 P. irri-
tans (4.8%) fleas from dogs. The same
8 samples were positive when prim-
ers for gltA gene and 16/23S rRNA
intergenic region were used. Unfortu-
nately, none of the 82 specimens were
positive when PCR primers targeting
the groEL gene were used. In all ex-
periments, negative controls remained
negative.

Sequencing of the 825-bp rpoB
fragments from the 4 C. felis fleas
indicated that they were most closely
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aligned with the gene sequences of B.
clarridgeiae (n = 2, >99% similarity)
and B. henselae (n = 2, 100% similar-
ity). Using glt4 (380 bp), we found
100% similarity with B. clarridgeiae
and B. henselae. Accordingly, the
16/23S rRNA amplicons from these
specimens exhibited 100% similarity
with the corresponding sequences of
B. clarridgeiae (154 bp) and B. hense-
lae (172 bp).

Amplicons for the rpoB frag-
ment gene obtained from 4 P. irri-
tans fleas showed highest similar-
ity (97.2%-99.5%) with rpoB of B.
rochalimae. Three were identical, and
we deposited the consensus sequence
in GenBank in 2006 under the name
“uncultured Bartonella sp.” and ac-
cession no. DQ858956. The sequence
differed from those described for all
known Bartonella spp. and phyloge-
netically was most closely related to
B. clarridgeiae (8). The sequence of
the protein encoded by rpoB in these
3 specimens (protein_id ABH09235)
had 3 aa changes (1211—-V, 233K—I,
and 274N—E) with respect to the de-
duced sequence of the RpoB protein
for B. rochalimae. The importance of
these changes remains unknown. The
remaining nucleotide sequence was
recently submitted to GenBank under
accession no. FJ147196, designated
B. rochalimae because isolation of
this new Bartonella spp. was reported
in 2007 (/). These 4 specimens also
yielded positive PCR products for glt4
(380 bp) and 16/23S rRNA (=175 bp).
Subsequent nucleotide sequence anal-
ysis showed 100% homology with the
corresponding partial nucleotide se-
quences from B. rochalimae.

In 2002, Parola et al. (9) amplified
Bartonella DNA by using PCR with
Pulex spp. fleas collected from persons
in Peru and suggested the existence of
a new Bartonella sp. The nucleotide
sequence of the 16S-23S ribosomal
RNA intergenic spacer obtained from
1 genotype (clone F17688) was nearly
identical to the corresponding se-
quence of B. rochalimae. This finding
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suggests that Pulex spp. fleas could be
vectors.

Cat scratch disease has been
reported in Chile, and B. henselae
has been found in cats in Chile (/0).
Thus, our finding of B. henselae and
B. clarridgeiae in C. felis fleas from
Chile confirms the risk for exposure
of humans in contact with cat fleas.
Furthermore, our finding of B. roch-
alimae in P, irritans fleas from dogs
in Chile supports the possibility that
P irritans fleas could be vectors for
B. rochalimae. These findings are of
public health importance because they
identify possible vectors of these hu-
man pathogens.

Acknowledgments

We are grateful to Lourdes Romero
and Josune Garcia for their contribution to
this work.

Laura Pérez-Martinez,
José M. Venzal,
Daniel Gonzalez-Acuiia,
Aranzazu Portillo,
José R. Blanco,
and José A. Oteo
Author affiliations: Hospital San Pedro-Cen-
tro de Investigacion Biomédica de La Rioja,
Logrofio, Spain (L. Pérez-Martinez, A. Por-
tillo, J.R. Blanco, J.A. Oteo); Universidad de
la Republica, Montevideo, Uruguay (J.M.
Venzal); and Universidad de Concepcion,
Chillan, Chile (D. Gonzalez-Acuiia)

DOI: 10.3201/eid1507.081570

References

1. Eremeeva ME, Gerns HL, Lydy SL, Goo
JS, Ryan ET, Mathew SS, et al. Bacter-
emia, fever, and splenomegaly caused by
a newly recognized Bartonella species.
N Engl J Med. 2007;356:2381-7. DOI:
10.1056/NEJMo0a065987

2. Lin JW, Chen CY, Cehn WC, Chomel BB,
Chang CC. Isolation of Bartonella species
from rodents in Taiwan including a strain
closely related to ‘Bartonella rochalimae’
from Rattus novergicus. J Med Micro-
biol. 2008;57:1496-501. DOI: 10.1099/
jmm.0.2008/004671-0

1151



LETTERS

Renesto P, Gouvernet J, Drancourt M,
Roux V, Raoult D. Use of rpoB gene
analysis for detection and identifica-
tion of Bartonella species. J Clin Mi-
crobiol. 2001;39:430-7. DOI: 10.1128/
JCM.39.2.430-437.2001

Norman AF, Regnery R, Jameson P,
Greene C, Krause DC. Differentiation of
Bartonella-like isolates at the species level
by PCR-restriction fragment length poly-
morphism in the citrate synthase gene. J
Clin Microbiol. 1995;33:1797-803.

La Scola B, Zeaiter Z, Khamis A, Raoult
D. Gene-sequence—based criteria for
species definition in bacteriology: the
Bartonella paradigm. Trends Microbiol.
2003;11:318-21. DOI: 10.1016/S0966-
842X(03)00143-4

Jensen WA, Fall M, Rooney J, Kordick
DL, Breitschwerdt EB. Rapid identifica-
tion and differentiation of Bartonella spe-
cies using a single-step PCR assay. J Clin
Microbiol. 2000;38:1717-22.

Sanogo YO, Zeaiter Z, Caruso G, Merola
F, Shpynov S, Brouqui P, et al. Bartonella
henselae in Ixodes ricinus ticks (Acari:
Ixodida) removed from humans, Bel-
luno Province, Italy. Emerg Infect Dis.
2003;9:329-32.

Gonzalez-Acufia D, Pérez-Martinez L,
Venzal JM, Portillo A, Santibafiez S, Ibar-
ra V, et al. Detection of Bartonella sp. in
Pulex irritans from Chile. In: Abstracts of
the 20th Meeting of the American Society
for Rickettsiology and the 5th Internation-
al Conference on Bartonella as Emerging
Pathogens; 2006 Sep 2—7; Pacific Grove,
California, USA. Abstract 154.

10.

Parola P, Shpynov S, Montoya M, Lopez
M, Houpikian P, Zeaiter Z, et al. First mo-
lecular evidence of new Bartonella spp. in
fleas and a tick from Peru. Am J Trop Med
Hyg. 2002;67:135-6.

Ferrés M, Abarca K, Godoy P, Garcia P,
Palavecino E, Méndez G, et al. Presence
of Bartonella henselae in cats: natural
reservoir quantification and human expo-
sition risk of this zoonoses in Chile. Rev
Med Chil. 2005;133:1465-71.

Address for correspondence: José A. Oteo, Area

de Enfermedades Infecciosas, Hospital San
Pedro, C/Piqueras 98-7* NE, 26006 — Logrofio
(La Rioja), Spain; email: jaoteo@riojasalud.es

Search

past issues

EID

ohline

www.cdc.gov/eid

Emerging Infectious Diseases * www.cdc.gov/eid « Vol. 15, No. 7, July 2009



Emerging Infections
in Asia

Yichen Lu, Myron Essex,
Bryan Roberts, editors

Springer, New York, NY, USA, 2008
ISBN: 978-0-387-75721-6
Pages: 250; Price: US $89.95

Emerging Infections in Asia com-
prises a selection of scientific and his-
torical review chapters on a variety of
infectious diseases and includes con-
tributors from diverse locations rang-
ing from Saudi Arabia to Australia. The
book arose from the editors’ experience
with the emerging infections described
and from their professional associa-
tions with the other contributors. The
book is divided into 3 disease-specific
sections that focus on avian influenza,
severe acute respiratory syndrome
(SARS), and HIV/AIDS, respectively;
a fourth section contains short reviews
of other infections. Because of the rel-
atively small size of the book for such
a broad topic (250 pages), each section
covers only a few specific topics for
each selected disease.

The book contains some well-
written reviews and valuable narra-
tive histories that are important to
document (e.g., the 2003 SARS out-
breaks in Singapore and Taiwan).
The chapters on SARS in animals
and emerging paramyxoviruses are
particularly interesting, and the book
includes topics (e.g., Escherichia coli
and Staphylococcus aureus) that are
often overshadowed by more glam-
orous emerging infections. However,
it is disappointing in that the first 2
chapters contradict one another on the
occurrence of person-to-person trans-
mission of influenza virus A (H5N1),
and the chapter on SARS in China
could have been improved with more
rigorous editing. Most chapters appear
to have been written around 2006, and
although they provide good snapshots
of the state of knowledge at that time,
readers will need to look elsewhere for
more recent developments.
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Emerging Infections in Asia also
misses an opportunity to pull together
the diverse topics and experiences dis-
cussed to provide new insights into the
emergence of infectious diseases and
into responses to the constantly shift-
ing challenge of emerging infections.
Recognizing this drawback, the editors
say in their preface, “We hope that our
book can help readers make their own
conclusions and ask more questions.”
Approached in this context, the book
provides an account of the diversity
and challenges of emerging infectious
diseases in Asia and some informative
historical reviews that will be of inter-
est to students exploring this fascinat-
ing topic.
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War and Disease:
Biomedical
Research on
Malaria in the
Twentieth Century

Leo B. Slater

Rutgers University Press,
Piscataway, NJ, USA, 2009
ISBN: 978-0-8135-4438-0
Pages: 272, Price US $45.95

War and Disease is a fascinating
historical account of the discovery of
drugs effective against malaria, one
of the great scourges of humankind.

BOOKS AND MEDIA

The author, Leo B. Slater, makes good
use of his expertise as a historian of
biomedical science and technology.
He provides a meticulous reconstruc-
tion of the manner in which the scien-
tific community, in the midst of World
War 1II, established an antimalarial
program, which was to biomedical
research what the Manhattan Project
was to the physical sciences. At a time
when industrialized nations are in-
volved in the effort to find solutions to
the ongoing global health catastrophe
that malaria is today, this volume is a
timely and valuable contribution.
Malaria’s effects have long been
at the center of colonial expansion
and war. The disease became a fo-
cus of research in the late nineteenth
century. France and Great Britain had
expanded their colonies into areas of
the world where malaria was the most
severe and debilitating of the parasitic
tropical diseases—a factor that limited
the colonial governments’ exploitation
of natural resources. Malariologic re-
search thrived in these countries and
in Italy, where the disease was not
a colonial problem but an endemic
scourge and overwhelming obstacle to
development, just as it is in many de-
veloping countries today. From 1880
through 1898 research carried out by
such prominent scientists as Charles-
Louis-Alphonse Laveran, Ronald
Ross, Angelo Celli, Ettore Marchia-
fava, and Giovanni Battista Grassi
led to the discovery of the malaria
transmission cycle. The neurologist,
Camillo Golgi, who shared the 1906
Nobel Prize for his work on the struc-
ture of the nervous system, studied
the reproductive cycle of the parasite
(Plasmodium spp.) and elucidated
the synchronicity between the symp-
toms of recurrent chills and fever and
the rupture and release of merozoites
into the blood. These findings offered
an explanation for the effectiveness
of treatment with quinine, which had
been used empirically as a generic
febrifuge since the 17th century. The
alkaloid remained the only effective
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option for treating malaria until the
1930s.

During World War II the disease
reached epidemic proportions among
American troops fighting the Japanese
in the South Pacific. Quinine was the
main line of defense, but the supply of
quinine was cut off by Japanese mili-
tary conquest. The development of
new antimalarial drugs became a ma-
jor subject of research. Three chapters
of the book—Preparing for War, Prep-
aration and Coordination, Trust and
Transition—focus on the comprehen-
sive research program, which integrat-
ed exceptional technical and scientific
expertise into a massive organizational
and cooperative effort. Funded by the

EMERGING

United States Office of Scientific Re-
search and Development, this program
screened ~14,000 compounds for anti-
malarial efficacy. Clinically approved
Atabrine (quinacrine) became the drug
of choice in 1943, and, shortly after
the war, chloroquine was identified,
which has had an enduring influence
on antimalarial chemotherapy. The
wartime effort, Slater argues, was es-
sential to the development of the US
National Institutes of Health. Making
a critical point, however, he suggests
that although the wartime antimalarial
program is an excellent model for fu-
ture large-scale biomedical research
projects, it is “a potential example of
how not to pursue public health re-

search for impoverished civilians” (p.
2). The transfer of research results into
health benefits for the most vulnerable
persons in malarial lands was not on
the agenda. The widespread useful-
ness of a drug such as chloroquine was
only a side effect.
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Pieter Bruegel the Elder (c. 1525-1569) The Fall of the Rebel Angels (1562) Oil on panel (117 cm x 162 cm) Musées Royaux des

Beaux-Arts de Belgique, Brussels. Photo: Lefevre

Awake, Arise, or Be for Ever Fall’n

—John Milton, Paradise Lost

Polyxeni Potter

(4 CPieter Bruegel was the most perfect of his century,”

said Flemish cartographer and geographer Abraham
Ortelius eulogizing his friend, who “was taken from us
while still in his full manhood.” Both men observed and
delineated new and original angles of reality, Ortelius in his
great atlas (Theater of the World), Bruegel in his paintings,
which described, in astonishingly modern terms, the lives
of ordinary people. “When asked which of his predecessors
he followed, the painter Eupompos is said to have declared
that he followed nature herself, not an artist. This agrees
with our Bruegel .... Indeed, I would not call him the best
of painters, but rather the very nature of painters. So I think
that he is worthy of being followed by all,” noted Ortelius,
not alone in his praise.

“Nature was wonderfully felicitous in her choice
when, in an obscure village in Brabant, she selected the
gifted and witty Pieter Breughel to paint her and her peas-
ants and to contribute to the everlasting fame of painting in
the Netherlands,” wrote Karel van Mander in his Book of
Painters in 1604. The obscure village was Breughel, a name
the painter took for himself, though he later dropped the
“h” in its spelling. Not much is known about him outside
van Mander’s account. “He learned his craft from Pieter
Koecke van Aelst, whose daughter he later married.” He
settled in Antwerp and joined the guild of painters. He did
much work for Hans Franckert, a merchant, who joined

Author affiliation: Centers for Disease Control and Prevention, At-
lanta, Georgia, USA
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him often in his excursions among the peasants to know
and paint them. He traveled to Rome but lived most of his
44 years in Antwerp and Brussels.

He was a “quiet and able man who did not talk much
but was jovial in company, and he loved to frighten people,
often his own pupils, with all kinds of ghostly sounds and
pranks that he played.” His penchant for levity carried into
his work. “He practiced a good deal in the manner of Jer-
oon [Hieronymus] van den Bosch and made many similar
weird scenes and drolleries,” van Mander wrote, “Indeed,
there are very few works from his hand that the beholder
can look at seriously, without laughing. However stiff, seri-
ous, and morose one may be, one cannot help laughing or
smiling.”

Mirth was welcome in Bruegel’s times, much as today.
The Netherlands, then a kingdom under Spanish rule, was
torn by religious fanaticism, and many were killed for her-
esy. Some of Bruegel’s works are allegories of the struggles
between religious factions, but “it would be very hard to
enumerate everything Bruegel did—fantasies, representa-
tions of hell, peasant scenes, and many other things .... He
painted a picture in which Lent and Carnival are fighting;
another, where all kinds of remedies are used against death;
and one with all kinds of children at games; and innumer-
able other little, clever things.” His paintings were popular
in his lifetime. They were collected by the Habsburgs and
brought high prices; 49 works survive. Yet his reputation
among the critics suffered from his overstated connection
with Bosch and from his reluctance to follow the idealized
styles prescribed by the Italian Renaissance.
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Bruegel painted The Fall of the Rebel Angels, on this
month’s cover, while he lived in Antwerp. This work, one
of very few in the tradition of Bosch, shows Bruegel’s incli-
nation toward the monumental, an aspect of the Italian Re-
naissance he did adopt. This, like many of his other works,
shows a panoramic scene entirely filled with figures. The
simplicity of form that characterizes these figures is what
distinguishes Bruegel from other Flemish artists of his
generation. The flat shapes, clean contours, and expressive
faces devoid of extraneous detail are readily recognizable.

The fall of the rebel angels was described in the Book
of Revelation as conflict between Archangel Michael and
the forces of good against “that ancient serpent” and his
fallen angels. The conflict, a favored theme in art from the
Middle Ages onward, was commemorated in literary works
from John Milton to Jonathan Edwards and William Blake.
Bruegel approached the subject with his usual good humor,
creating as a result a new version of Pandemonium. And
moving away from biblical judgments, he fashioned for the
good angels to remedy not so much a theological crisis as a
“fine kettle of fish.”

While Bosch may be credited for inspiring this ven-
ture into the fantastic, Bruegel moved away from exotic
ethereal creatures in favor of more earthy beasts with fa-
cial expressions, peering eyes, human limbs. These are no
phantoms glowing in the painter’s imagination. They are
pests—annoying, grotesque and interfering, prickly, buzz-
ing, mocking, biting, threatening—even as they fall in to-
tal disarray into the depths of darkness. To make the scene
more intriguing, Bruegel throws in realistically drawn de-
tail: butterfly wings, an embellished robe, a grinning pos-
sum, a musical instrument or two, giving the scene more
credibility and the fallen a certain wicked charm.

Fierce creatures as a metaphor for evil abound in lit-
erature. “Tyger! Tyger! Burning bright / in the forests of
the night,” wrote William Blake (1757-1827) in Songs of
Experience, “What immortal hand or eye / could frame thy

fearful symmetry?” These famous lines generated count-
less discussions and interpretations, many about the pos-
sible link between Blake’s legendary carnivore and the
struggle between good and evil in the world, between the
tiger and “man in his fallen state.” “When the stars threw
down their spears, / And watered heaven with their tears, /
Did he smile his work to see? / Did he who made the lamb
make thee?”

Lit by heaven, angels in flowing robes with the arch-
angel in the lead, his princely gown billowing, are swatting
dozens of monsters, while still more are hatching. Though
outnumbered, the angels seem unfazed. The proceedings
provide a tantalizing spectacle, not just of failed angels but
of all monsters, among them nature’s ferocious bloodsuck-
ing nation of fleas, ticks, mosquitoes, and other horrors,
pestering without provocation and spreading pain and dis-
ease, from epidemic typhus to bartonellosis, from rickettsi-
oses to relapsing fever.

“I dried my tears and armed my fears / with ten thou-
sand shields and spears,” wrote Blake in Songs of Experi-
ence, lamenting the loss of a guardian angel and building
up personal defenses and strength. When it comes to swat-
ting monsters in today’s infectious Bedlam, we can do no
less. Like Bruegel’s angels we are outnumbered. Either we
remain vigilant and keep the pests at bay, or we join them
and fall.
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Atypical Scrapie

Strategy to Enhance Influenza Surveillance Worldwide

Invasive Group B Streptococcal Disease in the Elderly,
Minnesota, 2003-2007

Complete list of articles in the August issue at
http://www.cdc.gov/eid/upcoming.htm

Upcoming Infectious
Disease Activities

August 3—4, 2009

UC Berkeley CIDER SUMMIT 2009:
“Advances in the Control and
Epidemiology of Emerging
Infectious Diseases”

Sheraton Gateway Hotel

Burlingame, CA, USA
http://www.idready.org/
CIDERSummit2009.html

August 10-21, 2009

11th International Dengue Course
http://www.ipk.sld.cu/cursos/
dengue2009/indexen.htm

August 29-September 2, 2009
Infectious Disease 2009 Board Review
Course

14th Annual Comprehensive Review for
Board Preparation

McLean, VA, USA
http://www.cbcbiomed.com

October 29-November 1, 2009
47th Annual Meeting of IDSA and
HIVMA

Philadelphia, PA, USA
http://www.idsociety.org/Content.
aspx?id=12006

November 7-11, 2009

American Public Health Association’s
137th Annual Meeting and Exposition
Philadelphia, PA, USA
http://www.apha.org/meetings

November 18-22, 2009

American Society of Tropical Medicine
and Hygiene 58th Annual Meeting
Marriott Wardman Park

Washington, DC, USA
http://www.astmh.org/meetings/index.
cfm

Announcements

To submit an announcement, send an email message
to EIDEditor (eideditor@cdc.gov). In 50-150 words,
describe timely events of interest to our readers. In-
clude the date of the event, the location, the sponsoring
organization(s), and a website that readers may visit or
a telephone number or email address that readers may
contact for more information.

Announcements may be posted on the journal Web
page only, depending on the event date.
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Earning CME Credit

To obtain credit, you should first read the journal article. After reading the article, you should be able to answer the
following, related, multiple-choice questions. To complete the questions and earn continuing medical education (CME)
credit, please go to http://www.medscape.com/cme/eid. Credit cannot be obtained for tests completed on paper, although
you may use the worksheet below to keep a record of your answers. You must be a registered user on Medscape.com. If
you are not registered on Medscape.com, please click on the New Users: Free Registration link on the left hand side of
the website to register. Only one answer is correct for each question. Once you successfully answer all post-test ques-
tions you will be able to view and/or print your certificate. For questions regarding the content of this activity, contact
the accredited provider, CME@medscape.net. For technical assistance, contact CME@webmd.net. American Medical
Association’s Physician’s Recognition Award (AMA PRA) credits are accepted in the US as evidence of participation in
CME activities. For further information on this award, please refer to http://www.ama-assn.org/ama/pub/category/2922.
html. The AMA has determined that physicians not licensed in the US who participate in this CME activity are eligible
for AMA PRA Category 1 Credits™. Through agreements that the AMA has made with agencies in some countries, AMA
PRA credit is acceptable as evidence of participation in CME activities. If you are not licensed in the US and want to
obtain an AMA PRA CME credit, please complete the questions online, print the certificate and present it to your national
medical association.

Article Title

Cluster of Sylvatic Epidemic Typhus Cases
Associated with Flying Squirrels, 2004-2006

CME Questions

1. Which of the following statements about the transmission 3. Which of the following symptoms and signs of ST was
of sylvatic epidemic typhus (ST) is most accurate? least evident in the current case series?
A. Itis most common in the southern United States A. Rash

B. It has been established that transmission to humans occurs B. Fever
after arthropod bites C. Headache
C. ltis transmitted only by feces from flying squirrels D. Malaise

D. Contact with flying squirrels or their nests has been

confirmed in only a minority of cases 4. Which of the following statements about the management
of suspected ST is most accurate?

2. What was the most likely common exposure to Rickettsia A. Treatment may begin without laboratory confirmation of
prowazekii in the current case series? infection
A. All case-patients had done extensive cave explorations B. Serologic confirmation of infection is based on a 10-fold
B. All case-patients lived in a cabin with flying squirrel nests in increase in immunoglobulin (Ig) G titers or more

the walls C. IgM antibodies to R. prowazekii always decrease rapidly
C. All case-patients had led daily nature walks through the following acute infection

surrounding woods D. PCR analysis for R. prowazekii is now widely available
D. All case-patients had performed nature shows involving live

animals

Activity Evaluation

1. The activity supported the learning objectives.

Strongly Disagree Strongly Agree
1 2 3 4 5
2. The material was organized clearly for learning to occur.
Strongly Disagree Strongly Agree
1 2 3 4 5
3. The content learned from this activity will impact my practice.
Strongly Disagree Strongly Agree
1 2 3 4 5
4. The activity was presented objectively and free of commercial bias.
Strongly Disagree Strongly Agree
1 2 3 4 5
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Emerging Infectious DiseasesSisa peer-reviewed journal established expressly to promote the recognition of new and
reemerging infectious diseases around the world and improve the understanding of factors involved in disease emergence, prevention, and elimination.

The journal is intended for professionals in infectious diseases and related sciences. We welcome contributions from infectious disease specialists in
academia, industry, clinical practice, and public health, as well as from specialists in economics, social sciences, and other disciplines. Manuscripts in all
categories should explain the contents in public health terms. For information on manuscript categories and suitability of proposed articles see below and

visit www.cdc.gov/eid/ncidod/ EID/instruct.htm.

Emerging Infectious Diseases is published in English. To expedite publication, we post articles online ahead of print. Partial translations of the journal
are available in Japanese (print only), Chinese, French, and Spanish (www.cdc. gov/ncidod/EID/trans.htm).

Instructions to Authors

MANUSCRIPT PREPARATION. For word processing, use MS Word. List the fol-
lowing information in this order: title page, article summary line, keywords, ab-
stract, text, acknowledgments, biographical sketch, references, tables, figure
legends, appendixes, and figures. Each figure should be in a separate file.

Title Page. Give complete information about each author (i.e., full name,
graduate degree(s), affiliation, and the name of the institution in which the
work was done). Clearly identify the corresponding author and provide that
author’s mailing address (include phone number, fax number, and email ad-
dress). Include separate word counts for abstract and text.

Keywords. Include up to 10 keywords; use terms listed in Medical Subject
Headings Index Medicus.

Text. Double-space everything, including the title page, abstract, refer-
ences, tables, and figure legends. Indent paragraphs; leave no extra space
between paragraphs. After a period, leave only one space before beginning
the next sentence. Use 12-point Times New Roman font and format with
ragged right margins (left align). ltalicize (rather than underline) scientific
names when needed.

Biographical Sketch. Include a short biographical sketch of the first au-
thor—both authors if only two. Include affiliations and the author’s primary
research interests.

References. Follow Uniform Requirements (www.icmje.org/index.html).
Do not use endnotes for references. Place reference numbers in parenthe-
ses, not superscripts. Number citations in order of appearance (including in
text, figures, and tables). Cite personal communications, unpublished data,
and manuscripts in preparation or submitted for publication in parentheses in
text. Consult List of Journals Indexed in Index Medicus for accepted journal
abbreviations; if a journal is not listed, spell out the journal title. List the first
six authors followed by “et al.” Do not cite references in the abstract.

Tables. Provide tables within the manuscript file, not as separate files. Use
the MS Word table tool, no columns, tabs, spaces, or other programs. Footnote
any use of boldface. Tables should be no wider than 17 cm. Condense or di-
vide larger tables. Extensive tables may be made available online only.

Figures. Provide figures as separate files, not embedded in MS Word.
Use Arial font for text content. Place keys within figure area. Provide foot-
notes and other information (e.g., source/copyright data, explanation of bold-
face) in figure legend. Submit figures with text content in native, editable, PC
file formats (e.g., MS Excel/PowerPoint). Submit image files (e.g., electro-
micrographs) without text content as high-resolution (300 dpi/ppi minimum)
TIFF or JPG files. Submit separate files for multiple figure panels (e.g., A, B,
C). EPS files are admissible but should be saved with fonts embedded (not
converted to lines). No PNG or BMP files are admissible. For additional guid-
ance, contact fue7@cdc.gov or 404-639-1250.

MANuUscRIPT SuBMISSION. Include a cover letter indicating the proposed
category of the article (e.g., Research, Dispatch) and verifying that the final
manuscript has been seen and approved by all authors. Complete provided
Authors Checklist. To submit a manuscript, access Manuscript Central from
the Emerging Infectious Diseases web page (www.cdc.gov/eid).

Types of Articles

Perspectives. Articles should be under 3,500 words and should include
references, not to exceed 40. Use of subheadings in the main body of the
text is recommended. Photographs and illustrations are encouraged. Pro-
vide a short abstract (150 words), a one-sentence summary of the conclu-
sions, and a brief biographical sketch. Articles in this section should provide
insightful analysis and commentary about new and reemerging infectious
diseases and related issues. Perspectives may also address factors known
to influence the emergence of diseases, including microbial adaptation and
change, human demographics and behavior, technology and industry, eco-
nomic development and land use, international travel and commerce, and
the breakdown of public health measures. If detailed methods are included,
a separate section on experimental procedures should immediately follow
the body of the text.

Synopses. Articles should be under 3,500 words and should include ref-
erences, not to exceed 40. Use of subheadings in the main body of the text
is recommended. Photographs and illustrations are encouraged. Provide a
short abstract (150 words), a one-sentence summary of the conclusions,
and a brief biographical sketch. This section comprises concise reviews of
infectious diseases or closely related topics. Preference is given to reviews
of new and emerging diseases; however, timely updates of other diseases or
topics are also welcome. If detailed methods are included, a separate section
on experimental procedures should immediately follow the body of the text.

Research Studies. Articles should be under 3,500 words and should in-
clude references, not to exceed 40. Use of subheadings in the main body
of the text is recommended. Photographs and illustrations are encouraged.
Provide a short abstract (150 words), a one-sentence summary, and a brief
biographical sketch. Report laboratory and epidemiologic results within a
public health perspective. Explain the value of the research in public health
terms and place the findings in a larger perspective (i.e., “Here is what we
found, and here is what the findings mean”).

Policy and Historical Reviews. Articles should be under 3,500 words
and should include references, not to exceed 40. Use of subheadings in the
main body of the text is recommended. Photographs and illustrations are
encouraged. Provide a short abstract (150 words), a one-sentence summary
of the conclusions, and a brief biographical sketch. Articles in this section
include public health policy or historical reports that are based on research
and analysis of emerging disease issues.

Dispatches. Articles should be no more than 1,200 words and need not
be divided into sections. If subheadings are used, they should be general,
e.g., “The Study” and “Conclusions.” Provide a brief abstract (50 words); ref-
erences (not to exceed 15); figures or illustrations (not to exceed 2); tables
(not to exceed 2); and a brief biographical sketch. Dispatches are updates
on infectious disease trends and research. The articles include descriptions
of new methods for detecting, characterizing, or subtyping new or reemerg-
ing pathogens. Developments in antimicrobial drugs, vaccines, or infectious
disease prevention or elimination programs are appropriate. Case reports
are also welcome.

Commentaries. Thoughtful discussions (500-1,000 words) of current
topics. Commentaries may contain references but no figures or tables.

Another Dimension. Thoughtful essays, short stories, or poems on philo-
sophical issues related to science, medical practice, and human health. Top-
ics may include science and the human condition, the unanticipated side of
epidemic investigations, or how people perceive and cope with infection and
illness. This section is intended to evoke compassion for human suffering
and to expand the science reader’s literary scope. Manuscripts are selected
for publication as much for their content (the experiences they describe) as
for their literary merit.

Letters. Letters commenting on recent articles as well as letters reporting
cases, outbreaks, or original research are welcome. Letters commenting on
articles should contain no more than 300 words and 5 references; they are
more likely to be published if submitted within 4 weeks of the original article’s
publication. Letters reporting cases, outbreaks, or original research should
contain no more than 800 words and 10 references. They may have 1 figure
or table and should not be divided into sections. All letters should contain
material not previously published and include a word count.

Books, Other Media. Reviews (250-500 words) of new books or other
media on emerging disease issues are welcome. Name, publisher, number
of pages, other pertinent details should be included.

Announcements. We welcome brief announcements (50-150 words) of
timely events of interest to our readers. (Announcements may be posted
online only, depending on the event date.)

Conference Summaries. Summaries of emerging infectious disease
conference activities are published online only. Summaries, which should
contain 500-1,000 words, should focus on content rather than process and
may provide illustrations, references, and links to full reports of conference
activities.





